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Children with and without Language Delays 
Lingyun Shi 
 
Vocabulary gap among children with language delays and their typically developing 
peers has been addressed and studied for a long time. This gap not only adversely affects 
developmental trajectory and future academic achievement of children, especially for those who 
were left behind at an early age, but also would become wider and wider when children apply 
their vocabulary knowledge into reading and learning. This gap change is also referred as 
Matthew Effect: the rich get richer and the poor get poorer. To approach a deeper understanding 
on how to prevent Matthew Effect and provide high quality vocabulary intervention to narrow 
gap, this study systematically reviewed 31 peer-reviewed studies with 159 effect sizes regarding 
vocabulary intervention for young children with and without language delays from preschool to 
first grade.  
Data sources included ERIC, ProQuest, PsychInfo, PubMed, and Google Scholar from 
2000 to December 2018. Besides, high-ranked scholarly journals in special education were used 
to manually search additional references. Grounded from previous meta-analyses on vocabulary 
interventions, the current synthesized analyses also explored reviewed studies’ characteristics 
such as participants’ background, intervention type, intervention duration, intervention delivery, 
measurement mechanism, research design, and summary effect size. To analyze how effective 
and efficient the reviewed studies were to improve children’s vocabulary learning, the current 
study applied random effect model based meta-analysis strategies with R programming to 
 
measure the overall effect size across reviewed studies, the associations among learning outcome 
and research characteristics, and the learning outcome for children with and without language 
delays respectively.   
Results indicated that these interventions were moderately effective to improve children’s 
vocabulary knowledge including children who were having language delays. Certain 
instructional types and instruments were reinforced such as explicit instructions, targeted word 
selection, and measurement adoption. In addition, the concern regarding intervention efficiency 
for gap narrowing and the investigation on gap narrowing measurement were discussed. The 
results on efficiency suggested that future investigation and teaching implementation should 
continuously explore how research design, gap change measurement, and word selection could 
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         Matthew Effect describes the gap change between groups in aphorism: the rich get richer 
and the poor get poorer. This concept is applied into education as related to children’s 
vocabulary development: children who have rich vocabulary knowledge in early experiences 
develop faster and larger vocabulary learning in school age, while children who do not have a 
rich vocabulary knowledge would perform worse (Stanovich, 1986). The Matthew Effect in 
vocabulary development has been addressed in studies for a long time (e.g., Beck & McKeown, 
1991; Biemiller, 2001; Coyne, McCoach, Ware, Austin, Loftus-Rattan, & Baker, 2018). In order 
to narrow the gap between children with and without language delays, there has been continuous 
exploration in vocabulary interventions for preparing young children to learn to read (e.g., Coyne, 
Simmons, Kame'enui, & Stoolmiller, 2004; Crevecoeur, Coyne, & McCoach, 2014; Silverman & 
Hines, 2009). However, it is still unclear which type of intervention would be more advanced in 
narrowing the vocabulary gap between children with language delays and their peers.  
The current study aimed to systematically review the intervention studies on vocabulary 
instruction, targeting vocabulary learning of young children from preschool to first grade. In 
order to determine how these studies influenced the gap narrowing and explored the critical 
issues in vocabulary instruction, the current meta-analysis intended to investigate the overall 
effectiveness of vocabulary instruction for children with and without language delays. This 
research systematically analyzed these vocabulary intervention studies including their effect 
sizes, the associations between the factors and the magnitude of effect, and the gap narrowing 
impact. The findings from the current study would potentially contribute to further exploring on 
how to design vocabulary intervention studies for children with language delays, how to measure 
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the gap narrowing within vocabulary studies, and how to provide high quality interventions to 
boost the vocabulary learning of children with language delays. 
Background 
As an important component of language enabling people communicate effectively 
(Armbruster, Lehr, & Osborn, 2001), vocabulary plays a critical role in young children’s 
language development and future reading proficiency (National Reading Panel, 2000). In order 
to process, analyze, and make inferences on the information from either oral communication or 
print, children need to learn the meaning of words cumulatively in their early language growth 
trajectories (Justice, Mashburn, & Petscher, 2013; Oakholl & Cain, 2012; Spencer & Wagner, 
2018). In addition, vocabulary helps young children transfer the phonological resource into 
orthographic knowledge in print when they start learning to read (National Reading Panel, 2000; 
Shanahan & Lonigan, 2010). 
Typically, children begin learning speech and language in their first six months of life, 
and birth to 3 years old is the critical window for children’s language development (Hart & 
Risley, 1995; Moeller, 2000).  Between the ages of two and five, children learn an estimated 
1,500 new words every year, or about five words a day (Beck & McKeown, 1991; Beck, 
Mckeown, & Kucan, 2002). However, this estimation might not be accurate to some groups of 
children, who are left behind by their peers in this lexicon building process before they go to 
school (Marulis & Neuman, 2010; Metsala & Walley, 1998; Lee, 2011; Snow & Hoefnagel-
Höhle, 1978). Some children enter school with thousands of hours of exposure to vocabulary 
from oral language and books but some begin with very limited knowledge of word meaning 
(August, Carlo, Dressler, & Snow, 2005; Hart & Risley, 1995). Thus, vocabulary gap appears 
within these children, and moreover, the gap continuously affects their academic achievement.  
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Longitudinal research suggests that early language and vocabulary deficits are predictive 
of later learning disabilities, specifically for reading comprehension (Catts, Adlof, Hogan, & 
Weismer, 2005). Besides, the gap in vocabulary knowledge profoundly influences children’s 
future learning trajectory such as reading, math, and social communication (Fien, Santoro, Baker, 
Park, Chard, Williams, & Haria, 2011; Hart and Risley, 1995; Marulis & Neuman, 2010). Later, 
the gap might get wider and wider to profoundly prevent the gap narrowing (Gilmour, Fuchs, & 
Wehby, 2018; Pullen, Tuckwiller, Konold, Maynard, & Coyne, 2010; Stanovich, Nathan, & 
Vala-Rossi, 1986). 
Studies on vocabulary development among children with different backgrounds 
demonstrate that the gap formulation due to various factors such as families’ social-economic 
status (SES) (Hart and Risley, 1995; Suskind, Leffel, Graf, Hernandez, Gunderson, Sapolich, ... 
& Levine, 2016), (dis)ability status (Coyne, McCoach, & Kapp, 2007; Paul, Wang, & Williams, 
2013; Penno, Wilkinson, & Moore, 2002), teaching quality of early childhood education (Christ 
& Wang, 2010), and the quantity and quality of adults’ oral language input (Weisleder, & 
Fernald, 2013).  Those factors have either been investigated individually or together in the field 
in order to better understand how to compensate the delay of children’s vocabulary development. 
For instance, for children from low-SES backgrounds, the quantity and quality of parents’ 
language input might not be as good as children from higher SES families so their early 
vocabulary learning could be adversely affected (e.g., Connell & Prinz, 2002; Hart & Risley, 
1995; National Early Literacy Panel, 2008; Suskind et al., 2016). For children with disabilities, 
pathological issue might cause children to have limitations or barriers in developing their 
cognition, which has a direct impact on their language development (e.g., Bryant, Goodwin, 
Bryant, & Higgins, 2003; Moore & Calvert, 2000; Gersten, Fuchs, Williams, & Baker, 2001). 
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The studies also indicated that children with developmental disabilities might face processing 
issue that could not master the language and adaptive behavior at the appropriate developmental 
age, and children with hearing loss might have difficulties in developing their oral language 
because of the delayed or limited auditory exposure (e.g., LaSasso & Crain, 2015; Paul et al., 
2013).  
Grounded from the vast difference among children’s vocabulary learning with various 
factors involved, there has been an emerging consensus that schools and parents need to focus on 
enhancing children’s vocabulary from an early age (Biemiller & Slonim, 2001; Coyne et al., 
2004; Neuman & Dwyer, 2009).  In addition, the field of education have also developed an 
agreement that in order to learn such a magnitude of vocabulary at an early age, children need to 
acquire word learning from both direct, formal instruction and indirect scaffold effectively 
(Carnine, Silbert, Kame’enui, & Tarver, 2004; National Reading Panel, 2000). 
In the recent several decades, many vocabulary intervention studies have aimed at 
improving students’ vocabulary growth and early reading achievement in classrooms (e.g., 
Biemiller, & Boote, 2006; Coyne, McCoach, Loftus, Zipoli, & Kapp, 2009; Vadasy, Sanders, & 
Logan Herrera, 2015). There are also studies tried to explore how to narrow the vocabulary gap 
between children with language delays and their typically developing peers. For instance, 
considering that most of the words in young children’s vocabulary are learnt indirectly through 
oral conversation or activities (Graves & Watts-Taffe, 2002), some interventions focused on 
improving the quantity and quality of adult-children oral interaction to build children’s 
vocabulary knowledge for both typically developing children and children who have language 
delays (Mol, Bus, De Jong, & Smeets, 2008; Suskind et al., 2016). Of these interactive language 
activities, there have been empirical data demonstrated the effectiveness and positive impact of 
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these interventions on young children’s word-learning through story reading (e.g., Bowers & 
Vasilyeva, 2011; Mol et al., 2008). In addition, there are studies targeting vocabulary learning 
through formal instruction within the classroom (e.g., Coyne, McCoach, Loftus, Zipoli, Ruby, 
Crevecoeur, & Kapp, 2010; Pullen et al., 2010). Though these studies could be identified as 
direct vocabulary learning, or indirect learning vocabulary learning, or combined both instruction 
as National Reading Panel (2000) categorized, there has not been a clear perception of which 
interventions are more effective than the others or under which circumstances to boost children’s 
vocabulary learning in order to narrow the gap (Marulis & Neuman, 2010; National Reading 
Panel, 2000; National Early Literacy Panel, 2008).  
Meta-analysis is a type of study that analyzes multiple studies through statistical 
procedure in order to identify the common effects and variations across studies (Lipsey & 
Wilson, 2001). In order to systematically scrutinize these vocabulary intervention studies and to 
approach a better understanding of the effectiveness of them under related methodological 
characteristics, some previous vocabulary intervention meta-analyses had been conducted with 
different foci (e.g., Elleman, Lindo, Morphy, & Compton, 2009; Marulis & Neuman, 2010; Stahl 
& Fairbanks, 1986).  
To be specific, as the first meta-analysis on vocabulary intervention, Stahl and Fairbanks 
(1986) systematically reviewed vocabulary intervention studies to investigate if vocabulary 
interventions were effective on improving participants’ reading comprehension. Later, Elleman 
et al. (2009) modified the methodological section with more literature based on the first meta-
analysis on vocabulary (Stahl & Fairbanks, 1986) and weighted the individual effect sizes. 
Besides, Elleman and colleagues (2009) provided more information regarding the research 
characteristics, such as participants’ characteristics and instruction, which were associated with 
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the effectiveness by adding the moderator analyses in the reviewed studies. However, Elleman 
and colleagues excluded some reviewed articles that targeted oral vocabulary knowledge and 
measured the outcome mainly based on participants’ reading comprehension rather than 
vocabulary assessment.  
Meanwhile, Mol, Bus, de Jong, and Smeets (2009) studied the impact of dialogue reading 
on young children’s vocabulary growth through conducting another meta-analysis regarding 
word learning. Mol and colleagues were the first to differentiate the participants for those who 
had language delays versus who did not in their analysis, which provided an inspirational 
perspective to evaluate interventions’ effectiveness on different children’s vocabulary learning.   
With more published vocabulary intervention studies, Marulis and Neuman (2010) 
extended the previous work by including all the vocabulary interventions for young children and 
were the first to address the “gap” narrowing issue between children with language delays, 
including the ones who were at risk of language delays, and their typically developing peers. 
Also, the Marulis and Neuman (2010) study was the first meta-analysis to measure all the 
reviewed studies through directly analyzing the effect sizes of “vocabulary intervention” on 
“vocabulary” measurement rather than other language domains such as reading comprehension, 
oral language, or story retelling ability. The study also adopted moderator analyses to explore 
how participants’ backgrounds associated with the learning outcome for those who were having 
language delays compared to their typically developing peers. However, this study did not fully 
include the participants who were identified with disabilities. In addition, the included reviewed 
studies intervention studies were not only vocabulary interventions, but also included the 
interventions directly targeted on interactive oral language development or reading 
comprehension. In the current study, the meta-analysis would embrace the vocabulary 
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interventions for children with disabilities to explore how their learning outcomes were different 
from those of their typically developing peers. Also, the current analysis would adopt a different 
approach to quantify how the interventions impacted on those children’s learning between the 
children who were left behind on the vocabulary development and their typically developing 
peers.  
Problem of Statement 
Despite the concern regarding the effectiveness of vocabulary intervention over time, 
there is, currently, little emphasis on systematic vocabulary instruction for children in early ages 
and the most effective vocabulary instruction for improving children’s language still remains an 
open question (Crevecoeur et al., 2014). In addition, the field is still exploring and is left by 
uncertainty regarding how to measure not only the effectiveness, but also the efficiency of 
vocabulary interventions for narrowing down the vocabulary gap (Biemiller, 2001; Marulis & 
Neuman, 2010; Gilmour et al., 2018).  
The issue is partially due to the lack of a systematic standard on defining what is 
“efficient” and the extent of it. Traditionally, when the studies try to explore the effectiveness of 
intervention, the results would claim the efficiency of intervention as long as the results were 
statistically significant between either control or treatment group (or between pre-intervention 
and post-intervention results).  However, this interpretation could be misleading. If we evaluate 
the effectiveness of intervention only based on the statistically significant difference between 
participants’ pre-intervention scores and post-intervention scores, we would not know if the 
intervention could be sufficiently efficient in accelerating children’s learning compared with 
their more advanced peers. In other words, we not only need to know if the intervention could 
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bring significant changes on children’s vocabulary knowledge, but, more importantly, need to 
know the extent of the intervention for leveraging the gap narrowing (Marulis & Neuman, 2010).  
In order to develop an advanced mechanism for measuring intervention efficiency, we 
need to take other factors into considerations, such as sample size, measurement, participants’ 
demographics, research design, as well as how the targeted words selection affects the learning 
outcome in vocabulary studies (Butler, Urrutia, Buenger, Gonzalez, Hunt, & Eisenhart, 2010; 
National Reading Panel, 2000). In addition, there needs to be more understanding on how all 
those factors were interpreted under certain statistical power and analytic results (Newman & 
Dwyer, 2011; Silverman & Hines, 2009; Tuckwiller, Pullen, & Coyne, 2010), and how these 
aspects associated with intervention outcomes.  
Before developing this mechanism, first, we need to fully understand how the previous 
studies did in measuring the vocabulary intervention effectiveness through a meta-analysis. 
Although previous meta-analyses provided some valuable inspirations in design and analysis, 
there was not one meta-analysis fully encompassing the participants with language delays and 
address the “gap narrowing issue” with quantitative evaluation.  In addition, it was imperative to 
understand if the intervention could improve vocabulary learning for children with language 
delay effectively so the gap between these children and their typical peers can be narrowed 
effectively under instruction. As Marulis and Neuman (2010) discussed in their study, “the 
interventions will have to accelerate-not simply improve-children’s vocabulary development in 
order to narrow the achievement gap” (p. 301). When we try to improve children’s word-learning 
to prevent Matthew Effect, we need to pursue the potential to reduce the vocabulary gap through 
boosting children’s learning gain for those who were left behind (perform at the bottom). 
However, to date, there was little known regarding how efficient those vocabulary interventions 
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are in narrowing the vocabulary gap and how to better design the vocabulary intervention studies 
to measure the efficiency, especially for children with (at risk of) language delays.  
Purpose of Study 
The purpose of this meta-analysis was to provide a comprehensive overview of existing 
peer-reviewed studies to explore the efficiency of vocabulary interventions for vocabulary gap 
narrowing, between young children with language delays and their typical peers. First, this 
dissertation included all young children from preschool to first grade to explore the effectiveness 
issue. Second, the current study focused on analyzing the impacts of participants’ demographic 
status (e.g., SES, disabilities, at risk in literacy, and typical developing) and other characteristics 
to quantify the association between them and interventions’ effectiveness in terms of the effect 
sizes. Last, through systematically reviewing and integrating these intervention studies, the 
current meta-analysis explored if there existed robust interventions to narrow the vocabulary gap 
and how these studies measured the gap change. Through applying the methodological analyses 
within the reviewed studies, this dissertation intended to approach a deeper understanding of 
intervention studies’ efficiency in gap narrowing to inspire future research design and related 
quantitative consideration in the research process.  
Significance 
This meta-analysis was a response to the increasing desire of providing high-quality 
evidence-based intervention studies to children who were left behind in their vocabulary and 
literacy development. Grounded from previous literature in vocabulary intervention, this 
dissertation aimed to fill the literature gap in the following aspects: First, this meta-analysis 
provided an opportunity to explore a deeper understanding of how vocabulary interventions were 
implemented for all children including the population who were having language delays due to 
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disabilities or who were at risk of language delays. Besides, the analysis explored to approach 
how the interventions differentiated children located at the two sides of the gap. In this way, I 
expected the findings from this study to inspire future researchers in their research design and 
intervention implementation through a comprehensive feature and a clearer schema as the 
impetus work. Second, the current study explored how the gap issues were addressed and 
narrowed in reviewed studies. Third, through analyzing research design and measurement 
mechanism within the reviewed studies, this dissertation was trying to synthesize beneficial 
techniques in experimental design and statistical analyses to inspire researchers in designing or 
replicating valuable vocabulary interventions to consistently narrow the gap among children. In 
addition, through exploring this “vocabulary gap narrowing” issue, I expected the findings and 
the evaluation technique on “gap change” could potentially contribute to other educational 
research on “gap” analysis among students. 
This dissertation was both timely and relevant to raise the “efficiency” issue in 
accelerating vocabulary learning for children with language delays (including at risk of delays). 
In order to narrow the vocabulary gap between them and their typically developing peers, with 
more attention on educational effectiveness and advanced research design, the current meta-
analysis would help shed light on the exploration regarding what instructions could support 
children with special needs to catch up with their typically developing peers on vocabulary 
learning. In addition, this dissertation was expected to provide contributions on the knowledge 
regarding how to conduct a more thorough research in order to narrow the vocabulary gap 
among children efficiently.  
The dissertation was organized into five chapters: Chapter One provided a concrete 
demonstration of research problem, research purpose, and research significance of the current 
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study. Chapter Two synthesized reviews of literature and relevant findings regarding children’s 
vocabulary and language development, vocabulary gap, factors that associated with vocabulary 
gap, vocabulary interventions, and meta-analysis on vocabulary intervention. Through detailed 
reviews, it reinforced the literature gap for guiding current dissertation’s exploration on gap 
narrowing and related analytic procedure. Chapter Three described the methods of the current 
study including searching process for reviewed articles, selection of studied variables, coding 
process on characteristics, meta-analysis procedure such as model selection, overall effect size 
computation, moderator analysis, and related quantitative analysis on vocabulary gap narrowing. 
Chapter Four reported the findings from a series of analyses aligned with each research question. 
Chapter Five provided further discussions on the findings from the current study, addressed the 
limitations of the study, and synthesized the suggestions for future studies on this topic including 

























        This dissertation was grounded from the theoretical framework of Lev Vygotsky in 
children’s learning. Therefore, chapter Two not only systematically synthesized previous 
literature regarding vocabulary gap and vocabulary interventions, but also discussed Vygotsky’s 
three major components of the theory, which have contributed to understanding children’s 
learning process: social interaction (including More Knowledgeable Others “MKO”), language 
acquisition, and Zone of Proximal Development (ZPD). In the first part of this chapter, the three 
major components of Vygotsky’s theory were analyzed respectively through summarizing the 
main ideas of each component and discussing how these theories guide the current study’s 
structure.  
The second section of this chapter systematically reviewed previous literature on 
vocabulary studies. Specifically, the literature regarding the foundation of vocabulary and the 
association between vocabulary and reading comprehension in young children were synthesized 
first. Then, the previous literature on young children’s vocabulary development and vocabulary 
gap was reviewed, in which the factors leading to the vocabulary gap were analyzed. After 
discussing the vocabulary foundation and vocabulary gap, related vocabulary interventions 
targeting each factor were categorized and synthesized. Within the review of intervention studies, 
some critical characteristics in interventions such as instruction type, measurement mechanism, 
and word selection were specifically addressed. Following the discussion in vocabulary 
interventions, previous meta-analyses on vocabulary interventions were reviewed and scrutinized. 
Last, grounding from the previous literature, I summarized the findings, addressed the research 
problems, and stated my research purpose with research questions. 
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Theoretical Framework 
According to Vygotsky’s theory, the goal of education is to develop and explore 
individual's’ zone of proximal development to achieve further cognitive development (Berk & 
Winsler, 1995; Vygotsky, 1978). At the same time, the goal of education, based on his 
philosophy, is serving both individual learners and social community (Vygotsky, 1981). For the 
society, the social settings offer the platform for learners to reconstruct knowledge that move the 
whole society’s development. In general, Vygotsky’s theory believes that a given culture and 
related context determine the nature and manner in social environment (including institution, 
government, school, community, groups of individuals, etc.), which influence how people think 
and learn. For individual learners, Vygotsky regarded the learning progress as both cognitive 
development and internalization, under the influence of others, stemming from social 
interactions to fill/reach human’s zone of proximal development. Therefore, either the learners or 
facilitators co-construct the knowledge again and transfer it to the learners’ internalization. In 
summary, Vygotsky emphasized the contribution of social interaction to children’s (human’s) 
developmental domains including behavior, recognition, and their learning process, at the same 
time, individual learning would reshape the social interaction and society back. The following 
paragraphs will discuss how each of the three aspects in his theory influences vocabulary studies 
for children.  
Social interaction. Vygotsky emphasizes that social interaction plays a fundamental role 
in children’s cognitive development. He regards the social interactions as the environmental soil 
or learning setting to nurture higher cognitive functions of people and their social relationship 
(Vygotsky, 1978/1981). Based on the social context, children will cognitively/mentally store and 
integrate the information into their brain so the internalization would further inspire their 
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language learning and other developmental domains (Vygotsky, 1978). According to Vygotsky, 
the social interactions that children experienced and engaged build the context for them to 
explore the meaning and understanding in what they are learning, so children can fully develop 
their skills through interactive experience (Brofenbrenner, Gauvain, & Cole, 1994; Vygotsky, 
1978). As Vygotsky states, learning precedes development rather than vice versa (Vygotsky, 
1978). This point of view emphasizes the importance of learning process and the environment 
that makes this learning happen.  His theory is not only fully extended and discussed in the 
relation of children’s learning and development, but also has been applied into facilitating 
children’s higher order psychological functions, especially in addressing the important role of 
play on children’s learning and development.  
Besides, sociocultural theory is inspired and developed under the impact of Vygotsky’s 
work on social interaction, which values the critical responsibilities of parents, instructors, peers, 
and environmental contexts on children’s different developmental domains such as language, 
behavior, identification, and mental processing (Brofenbrenner et al., 1994). Based on Vygotsky 
(1978), children’s development happens twice, once in social level and once individual level; he 
stressed the fundamental role of social level learning happening within the social/cultural context. 
Through emphasizing the importance of interaction and learning context, Vygotsky’s theory has 
profoundly affected education in building high quality learning environment and learning input 
for young children (Berk & Winsler, 1995; Davydov, 1995).  
In addition to the impact of social interaction on sociocultural theory development, 
researchers within Vygotsky’s framework of social interaction theory have discussed another 
concept, “Most Knowledgeable Other (MKO)”. MKO means that, in children’s learning process, 
a skilled and knowledgeable other (tutor/teacher/parents/peer) offers guidance and inspiration to 
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the student in order to scaffold his/her learning (Gavelek, 1986; McLeod, 2007; Vygotsky, 
1978/1986).  As Vygotsky emphasizes, instead of letting the student passively participating in 
learning, the MKO should scaffold the student and encourage s/he to engage in learning actively 
(Berk & Winsler, 1995; Vygotsky, 1978). In this concept, interaction learning is a carrier; MKO 
is the facilitator that provides the interactive instruction or inspiration based on the knowledge 
and recognition. Under his dialectical logic, from individual learner to classroom to social 
community to the whole society, we can regard all of them as different degrees of heterogeneous 
groups that each learner has their skilled/knowledgeable area and unknowledgeable area to learn 
from each other through social interaction.  
Paralleling the understanding of social interaction from Vygotsky to contemporary 
children’s vocabulary learning, we could regard the interaction between parents and children, 
teachers and children, or the interaction among children as an important foundation to nurture 
children’s vocabulary growing. In order to guarantee children’s vocabulary learning outcome, 
providing high quality teaching, scaffolding, interaction, and communication for children to be 
consistently in vocabulary intervention is critical for children’s vocabulary development (Coyne 
et al., 2018; Neuman, 2009).  
There have been ongoing research exploring how to better support children’s vocabulary 
through interaction within family, classroom, play setting, reading activity, and other 
environmental contexts (e.g., Coyne et al., 2010; Hart & Risley, 1995; Toub, Hassinger-Das, 
Nesbitt, Ilgaz, Weisberg, Hirsh-Pasek, ... & Dickinson, 2018). The current meta-analysis 
received inspiration from this social interaction theory to pursue how to better provide a high-
quality interaction for narrowing vocabulary gap among children. Meanwhile, as the MKOs are 
important facilitators adjust the children’s dynamic learning through interaction to optimize 
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learning outcome, the findings of the current dissertation on the intervention methods, 
measurement mechanism, and research design regarding vocabulary learning would also 
contribute to improving MKOs’ skills in narrowing the vocabulary gap.  
Zone of proximal development. Under Vygotsky’s theory, zone of proximal 
development (ZPD) is a widely-known application that conceptualizes children’s dynamic 
learning development. It refers to the difference between the abilities a child actually has 
mastered and those the child might acquire if receiving inspiration and teaching in a learning 
environment (Vygotsky, 1987). “It is the distance between the actual developmental level as 
determined by independent problem solving and the level of potential development as 
determined through problem solving under adult guidance or in collaboration with more capable 
peers” (Vygotsky, 1978, p. 87). Vygotsky believed that everyone has the capability and potential 
to learn more than what s/he did before, and this potential is achieved by social interaction in 
learning. When Vygotsky demonstrates this point of view, he also emphasizes that children’s 
learning occurred as early as they started reasoning rather than going to school, so parents, 
caregivers, and teachers should provide guidance or scaffolding to explore children’s potential at 
the early ages (Vygotsky, 1978).  
 The concept of ZPD has been applied to many aspects such as language acquisition, peer 
mediation, learning interaction, and assessment (Brown & Ferrara, 1999). Taking this concept 
into children’s vocabulary learning, it could be an important parameter to measure children’s 
dynamic change in vocabulary growth trajectories. In order to fill the ZPD in vocabulary, 
children should be taught at an early age within a setting with others under the guidance of MKO. 
In addition, children’s ZPD vary from each other, this heterogeneity inevitably lead to 
differences among children’s vocabulary learning so vocabulary gap appears between groups of 
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children, especially for children with language delays and their typically developing peers 
(Coyne et al., 2018). Gaining inspiration from Vygotsky’s theory in ZPD, the current dissertation 
not only agreed with the existence of vocabulary gap, but also aimed to explore how to better 
help achieve children’s proximal learning zone in vocabulary.  
 Language acquisition. Vygotsky not only regards language as the most important tool 
that humans could utilize to mediate and communicate with other people and the world, but also 
believes that children’s language acquisition was directly associated with children’s 
internalization (Vygotsky, 1978; Wertsch & Tulviste, 1992).  Especially in the realm of 
conversational communication, language is the way in which human learns from the MKOs to 
acquire inspiration and knowledge. Social speech, private speech, and inner speech happen in 
children’s language development, which supports them in learning (Berk & Winsler, 1995). This 
perception of language acquisition is also referred as the sequence of development: mediation 
through language and internalization through language (Vygotsky, 1978).  Children with 
disabilities or coming from disadvantaged backgrounds have different degrees of delays in 
language development, and the continuous delay would profoundly affect their future academic 
achievement. Vygotsky claimed that in order to prevent students from being affected by 
disabilities adversely, language was an essential tool to support their learning (Rodina, 2006). 
Vygotsky’s theory in language not only reinforced this critical feature of human beings’ social 
communication, but also clarified how this language acquisition system permeates into the whole 
cognitive development. Furthermore, language acquisition profoundly inspired later recognition 
of language development for both children with and without language delays (Chall, 1987; 
Thorne, & Lantolf, 2006).  
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Therefore, grounded from Vygotsky’s philosophy in language acquisition, the current 
dissertation valued and emphasized the importance of language development in children’s 
growth. Because vocabulary is such an essential component in children’s language acquisition 
and literacy skills (Chall, 1987; Hiebert & Kamil, 2005), in order to narrow the vocabulary gap, 
the current dissertation was a response to the desire of better supporting all children’s language 
acquisition.  
Vygotsky’s influence. As Scribe and Cole (1981) described, Vygotsky’s theory regards 
human psychological functioning as a lifelong process that embraces the social culture, learning 
context, and dynamic experience. In Vygotsky’s theory, society seems to be an enlarged size of 
classroom setting containing different groups of people with their skilled or weak learning areas. 
People within this society learn from each other to narrow the ZPD of individuals therefore 
reconstruct the social value eventually. His theory focuses not only on how learning happens 
within individual learners, but also on how cultural beliefs/attitudes construct and how 
instruction/learning take place outside of learners. Therefore, in order to reconstruct the social 
recognition and improve the social development, society should be organized and grouped 
heterogeneously to make social individuals learn from each other to fulfill the society’s dynamic 
ZPD.  
 The current dissertation was grounded within Vygotsky’s theory on social interaction, 
language acquisition, and ZPD. Agreeing with Vygotsky’s value of language development and 
social interaction in children’s learning, the current dissertation explored the following issues: 
how the reviewed studies provided learning environment and instruction to scaffold children’s 
vocabulary; how the reviewed studies measured and optimized children’s ZPD in order to 
narrow the vocabulary gap among heterogeneous groups, and how parents, teachers, researchers, 
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as MKOs, played a role in this learning process to facilitate the language acquisition of children 
with and without language delays at an early age. 
Vocabulary Foundation 
 Vocabulary. Lehr, Osborn, and Hiebert (2004) defined vocabulary as the knowledge of 
words and their meaning. They also synthesized vocabulary words into two categories: oral 
vocabulary vs. print vocabulary, and receptive vocabulary vs. expressive vocabulary. As an 
important component of language property, vocabulary plays a critical role in children’s spoken 
language development and future reading comprehension (Cain & Oakhill, 2006; Catts, Fey, 
Tomblin, & Zhang, 2002; National Reading Panel, 2000). In order to fully research the reviewed 
vocabulary intervention studies, this dissertation adopted a category system to include all the 
interventions in oral vocabulary, print vocabulary, receptive vocabulary, and expressive 
vocabulary for young children from preschool to first grade.  
Vocabulary and reading comprehension. One of the compelling reasons to provide 
high quality vocabulary interventions is to improve children’s reading comprehension because of 
the strong association between reading comprehension and vocabulary learning (e.g., Anderson, 
& Freebody, 1982; Hsueh-Chao, & Nation, 2000; Nation, & Coady, 1988). A strong early 
vocabulary skill positively leverages children’s reading comprehension in their school life while 
a delayed vocabulary development will profoundly prevent the development of their reading 
skills (National Reading Panel, 2000).  
Back half a century, Davis (1942) demonstrated that vocabulary was an important 
indicator of reading comprehension based on his empirical data analysis from the study. In Davis 
(1942)’s study, 421 college students took tests in both word knowledge and reading 
comprehension. The result showed that there were moderate association between participants’ 
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vocabulary and reasoning skills in reading (p = .58). It was one of the first studies presenting 
empirical data on the association between vocabulary and reading comprehension that 
profoundly inspired later empirical studies on vocabulary and reading comprehension (e.g., Lee, 
2001; Pearson, Hiebert, & Kamil, 2007; Tannenbaum, Torgesen, & Wagner, 2006).   
In the following decades, more empirical studies were conducted to prove this association 
between reading comprehension and vocabulary in children across different ages under different 
types of research design (e.g., Beck, Perfetti, & Mckeown, 1982; Coyne et al., 2007; Oakholl & 
Cain, 2012; Stahl, 1986). For example, a 5-year longitudinal study following 96 children’s 
vocabulary development demonstrated that vocabulary learning was strongly connected to 
children’s morphological processing (Anglin, Miller, & Wakefield, 1993). Another empirical 
study in University of Toronto for learners who were English language learners found that the 
depth and breadth of vocabulary knowledge were both strongly and positively related to their 
reading comprehension (Qian, 1999). In another study, Perfetti (2010) showed that decoding did 
not involve reading comprehension because it only facilitated reading at the word level; instead, 
in order to achieve reading comprehension, knowing the meaning of vocabulary was essential. In 
addition to the individual empirical studies, Stahl and Fairbanks (1986) in their meta-analysis of 
vocabulary intervention also quantified and reviewed effect of vocabulary intervention on 
reading comprehension. They found that the overall effect as 0.97, which also reflected the 
importance of vocabulary in reading comprehension. Therefore, with more known vocabulary 
words in reading, the readers would face less disruption and inference barrier, thus perform 
better in understanding the contexts with accuracy (August et al., 2005). Otherwise, readers’ 
reading speed and analyses would be adversely affected (Carver, 1994; Chall, 1987).  
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Vocabulary and spoken language. In addition to the direct association between 
vocabulary and reading comprehension, the relationship between vocabulary and children’s early 
spoken language skills also affect future literacy development. Walley (1993) conducted a 
systematic literature review on children’s spoken language development to explore how 
children’s segmentation abilities and spoken word knowledge were improved. The findings 
indicated that children’s vocabulary (lexicon) ability was positively associated with children’s 
spoken language fluency and segmentation ability. Children with better vocabulary knowledge 
exhibited more fluent spoken language skills and segmentation skills. Some later studies 
confirmed this association, even for children whose first language was not English (e.g., Muter & 
Diethelm, 2001; Wang & Geva, 2003). For young children, oral vocabulary development is 
strongly associated with phonological awareness (Muter & Diethelm, 2001; Kamil & Hiebert, 
2005; Shanahan & Lonigan, 2010) and morphological processing (Metsala & Walley, 1998; 
National Reading Panel, 2000), that is, early oral vocabulary allows children process the words’ 
sounds and decode easily, because these words are more familiar to them, which helps them map 
oral vocabulary into orthographic print.  
Collectively, the previous literature has asserted to the importance of vocabulary in pre-
literacy skills, spoken language, reading comprehension, phonological awareness, and 
morphological processing. At the same time, there has been an emerging consensus that even 
though children started formally learning vocabulary in reading after entering elementary school, 
most of the vocabulary words were learned at an early age (Biemiller & Slonim, 2001). In 
addition, the National Reading Panel (2000) indicated that most of the vocabulary for children to 
learn was through incidental learning process, that is, casual oral interaction encountered by 
children. Therefore, teachers and parents need to focus on enhancing children’s vocabulary from 
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an early age (Coyne et al., 2004; Neuman, 2009; Verhallen & Schoonen, 1993) and children 
need to acquire word learning from both formal instructions directly and informal scaffold 
indirectly (Carnine, Silbert, Kame’enui, & Tarver, 2004; National Reading Panel, 2000).  
Vocabulary Gap and Factors 
Vocabulary development. In addition to validating the importance of vocabulary in 
children’s literacy skills, research has been exploring vocabulary development among children. 
So far, there have been a plethora of studies exploring young children’s vocabulary development 
(e.g., Dale & Fenson, 1996; Hart & Risley, 1995; Hoff, 2003; Huttenlocher, Haight, Bryk, 
Seltzer, & Lyons, 1991).  
Lenneberg (1967) inspired the assumption that critical language acquisition must occur in 
a certain time range, in this way, children need to master specific numbers of vocabulary words 
at different ages (Snow & Hoefnagel-Höhle, 1978). Children started learning speech and 
language since the first months of their life and they started accumulating receptive vocabulary 
words through interaction with caregivers, and birth to 3 years old is the critical window for 
children’s language development (Hart & Risley, 1995; Lenneberg, 1967; Thompson, 2001). 
Before entering elementary school, on average, children learn approximately 5 words everyday 
so that they could accumulate to 1,000 words by age 3 and 10,000 words by age five (Beck & 
McKeown, 1991; Beck et al, 2002; Shipley & McAfee, 2015). For the first graders, typically 
these children could master approximately 25,000 to 26,000 words (Beck & McKeown, 1991).  
However, in terms of children’s vocabulary size estimation, there is no standard in 
agreement because various measurements would lead to different numbers (Lehr et al., 2004). To 
make things more complicated, some words have root words, which leads to the appearance of 
overlapping in word size measurement. For instance, Nagy and Anderson (1984) studied word 
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families and estimated that there were about 88,500 distinct word families from grade three to 
grade nine, and those distinct words can be extended to more words under different tenses, 
contexts, and expressions. Due to the importance of language development at a younger age (e.g., 
Fernal et al., 2013; Hart & Risley, 1995), the current dissertation focused on the vocabulary 
development of young children from preschool to first grade.  
Vocabulary gap. Although the rate of vocabulary learning has been widely synthesized 
among children (Beck et al., 2002), studies for children with language delays found that these 
children’s learning rate and vocabulary size were not the same as their typically developing peers 
(e.g., Chall, Jacob, & Bakdwin, 1990; Collins, 2010; Connor, Craig, Raudenbush, Heavner, & 
Zwolan, 2006; Fernald, Marchman, & Weisleder, 2013), and the approximate estimation of 
vocabulary learning trajectories in typical children might not be accurate for this population. 
Some children have already accumulated thousands of hours of language exposure before going 
to school but others begin with very limited knowledge of word meaning. These children are 
lagging behind at the very beginning of the school life with an apparent vocabulary gap, which 
will adversely affect their reading comprehension and academic achievements later (August et al., 
2005; Hart & Risley, 1995). Because these students who have been left behind at the start of the 
school year don’t have sufficient word knowledge to understand what they read, they typically 
avoid reading; if they don’t read very much, they don’t have the opportunity to be exposed to and 
learn many new words later in school (Fernald et al., 2013). At the same time, as reading and 
vocabulary become more complex, it is harder for students to make progress especially for those 
who are already left behind, so the vocabulary gap widens (Coyne et al., 2018). 
For instance, the previous studies have indicated that the learning rates among children 
are different based on the empirical observation or clinical assessments in studies: children from 
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low-SES families build their vocabulary with slower rate than their peers from high-SES families 
(Hart & Risley, 1995), and this difference, potentially, lead to a larger vocabulary gap in the 
future (Anderson & Nagy, 1992). By grade 2, the gap could reach to a 4,000 words difference 
(Biemiller & Boote, 2006). So, by fourth grade, the vocabulary gap would adversely affect the 
reading comprehension and literacy progress of children who could not catch the grade level 
vocabulary (Biemiller & Boote, 2006).  
This results in a consequence well known as Matthew Effect (Stanovich, 1986): when 
children start learning to read, better vocabulary knowledge supports them become better readers 
to learn more new words; while children with limited vocabulary would read less and acquire 
fewer words. Later, the gap might get widened continuously, which profoundly affect gap 
narrowing (Gilmour et al., 2018; Malatesha Joshi, 2005; Pullen et al., 2010).  
Factors associated with vocabulary gap. Studies on vocabulary development among 
children with different backgrounds demonstrated that the gap formulation was due to various 
factors such as families’ social-economic status (SES) (e.g., Hart and Risley, 1995; Hoff, 2003; 
Suskind et al., 2016), family language environment (e.g., Weisleder, & Fernald, 2013), 
(dis)ability status (e.g., Bryant et al., 2003; Catts et al., 2002; Coyne et al, 2007; Gilmour et al., 
2018; Paul et al, 2013; Penno, Wilkinson, & Moore, 2002), and English Language Learners 
(ELLs) status (August et al., 2005; Dressler, Carlo, Snow, August,  & White, 2011; Muter & 
Diethelm, 2001). Investigating those factors individually or together would help us better 
understand how to compensate on the factors to narrow the vocabulary gap. 
 Low-SES and family language environment. Over twenty years ago, a group of 
researchers in University of Kansas (Hart & Risley, 1995) conducted a groundbreaking study 
that profoundly influenced the field of education. The researchers followed 42 families from 
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different backgrounds (professional, working class, and welfare) since those children were at 7-
month-old to two-and-half-year old. They visited their home to take one-hour recording of the 
conversation between the children and their caregivers. With 1,300 hours of recording, the 
researchers compared the language input based on social classes of families. Then, they 
concluded from the results that by age 4, children from different social classes would have heard 
different numbers of words: 45 million words for professional families, 26 million words for 
working class families, and 13 million words for the welfare families. Though the study did not 
clinically measure children’s vocabulary, grounded from the literature in association between 
family language input and children’s vocabulary, the 30-million-word exposure gap between 
children in professional and low-SES families inspired and directed the field of education to 
narrow this gap (Connell & Prinz, 2002; Suskind et al., 2016).  
Children’s vocabulary gap was also found in other landmark studies. For instance, Farkas 
and Beron (2004) conducted a research by analyzing a large scale observational data of 6,800 
children, the results indicated that when children started school, children from low-SES families 
had approximate one-year to two-year delay in vocabulary learning. Another 5-year longitudinal 
study in Stanford University (Fernal et al., 2013) revealed a huge disparity in early vocabulary 
knowledge among young children from advantaged and disadvantaged families. The researchers 
followed a group of infants (N = 48) since they were 18 months to 24 months with spoken 
language measurement. When these children were at 24 months, the measurement indicated that 
children from high-SES families could produce 450 words, which was approximately 300 more 
words than children from low-SES families, which was equivalent to 6 months of vocabulary 
gap. Similarly, other researches also demonstrated the significant association between the 
vocabulary gap and family socioeconomic environment (e.g., Arriaga, Fenson, Cronan, & 
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Pethick, 1998; Catts, 2005). Therefore, young children from low-SES are often considered as the 
population with (at risk of) language delays or demonstrated having language delays (National 
Early Literacy Panel, 2008; Pullen et al., 2010; Tuckwiller et al., 2010).  
Disabilities status. For children with disabilities, pathological issues might lead to 
limitations or barriers in developing their cognition and/or literacy skills (e.g., Bryant et al., 2003; 
Gersten et al., 2001; Moore & Calvert, 2000). For instance, children with developmental 
disabilities might have issues in processing the information or master the language at the 
appropriate developmental age. In a longitudinal study, a group of children with language 
impairments (N = 208) were followed since kindergarten to fourth grade (Catts et al., 2002). 
Children with language impairments performed approximately 13 points lower than their 
typically developing peers at both second grade (M = 87.0, SD = 14.4) and fourth grade (M = 
87.1, SD =17.3). The study found that children with language impairments in early age had 
relatively higher possibility to be identified as learning disabilities in the future compared to their 
typically developing peers. Other studies also showed that children with learning disabilities 
performed below the average level of reading comprehension usually demonstrated limited 
vocabulary knowledge (Gersten et al., 2001; Gilmour et al., 2018).  
Children with hearing loss also face difficulties in developing their oral language and 
vocabulary because of the delay or limitation in sound exposure (e.g., LaSasso & Crain, 2015; 
Paul et al., 2013). Connor et al. (2006) followed 100 children with hearing loss after they 
received cochlear implants to explore their vocabulary growth trajectories. The results showed 
that the children’s vocabulary learning rates were averagely slower than their hearing peers and 
the vocabulary gap between them were getting larger over the study time. In particular, children 
with hearing loss implemented with cochlear implants after age of 2.5 years had at least one 
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standard deviation below the mean of children with normal hearing in Peabody Picture 
Vocabulary Test vocabulary assessment when they were at 6 years old. Another study followed 
23 children with cochlear implants also revealed similar results (Fagan & Pisoni, 2010).  
In addition, the vocabulary gap has also been found in children with other disabilities 
such as autism (e.g., Moore & Calvert, 2000), Down Syndrome (e.g., Mervis & Robinson, 2000; 
Cardoso-Martins, Mervis, & Mervis, 1985), and intellectual disabilities (e.g., Henry & MacLean, 
2003). Therefore, in vocabulary studies, children with disabilities are often considered as the 
population with (at risk of) language delays.    
ELL status. Children who are ELLs are widely considered as the population having high 
probability to be measured as being with language delays too (August et al., 2005; National 
Early Literacy Panel, 2008; Neuman & Dickinson, 2003). The reading and vocabulary growth 
trajectories of ELLs who enter kindergarten with limited oral English proficiency would lead to 
large differences in achievement compared with their native English speaking peers by fifth 
grade (Kieffer, 2012). Adopting the national large-scale representative dataset Early Childhood 
Longitudinal Study-Kindergarten Cohort, Kieffer (2012)’s nine-year-long study indicated that, 
based on correlational analysis, ELLs’ early vocabulary knowledge was an important indicator 
for their later language development. 
Children who are ELLs are considered as “who lag behind their native English-speaking 
peers in breadth and depth of vocabulary knowledge are at risk of experiencing difficulty in 
reading throughout their school years” (Silverman, & Hines, 2009, p. 312). Studies also indicated 
that the gap between ELL children and their peers widens over time, despite of school-based 
interventions, the gap still remains and is hardly narrowed (O’Brien, Paratore, Leighton, Cassano, 
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Krol-Sinclair, & Green, 2014). Therefore, vocabulary knowledge becomes one of the biggest 
problems for ELLs (Snow & Hoefnagel-Höhle, 1978; Thorne & Lantolf, 2006).  
In summary, regarding the vocabulary gap between typically developing children and 
children with language delays or at risk of language delays, including children from low-SES 
families, children with disabilities, and children who are ELLs, there is an emerging consensus 
that providing high quality and intense vocabulary instruction early to boost these children’s 
vocabulary is urgent (Neuman & Dwyer, 2009). Therefore, the next section reviews the literature 
on vocabulary intervention studies for young children who are with or without language delays.  
Vocabulary Instruction  
 How to categorize vocabulary interventions has been addressed in vocabulary studies for 
a long time (e.g., Biemiller, 2001; Christ & Wang, 2010; Lehr et al., 2004; Marulis & Neuman, 
2010; National Reading Panel, 2000; Stahl & Fairbanks, 1990). In the narrative meta-analysis 
conducted by the National Reading Panel (2000), five major vocabulary inventions were 
identified: Explicit Instruction, Implicit Instruction, Multimedia Methods, Capacity Methods, 
and Association Methods Instruction. Based on these five types of intervention, Christ and Wang 
(2010) built a detailed category system in vocabulary teaching practice for young children, which 
included four major components with eight subtypes: (1) new words exposure as incidental 
instruction (i.e., read-aloud, teachers’ modeling in word use, and multimedia presentation); (2) 
intentionally teach word meanings (i.e., eliciting question in vocabulary, embedded instruction, 
and extended instruction), (3) teach word-learning strategies, and (4) offer opportunities to use 
newly learned words in newly encountering context.  
Although the provided intervention category schema was trying to simplify the taxonomy 
of vocabulary instruction, some vocabulary intervention studies (e.g., Mendelsohn, Mogilner, 
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Dreyer, Forman, Weinstein, Broderick, ... & Napier, 2001; Terrell & Daniloff, 1996) combined 
more than one type of instruction into vocabulary teaching (National Reading Panel, 2000). For 
instance, some interventions exclusively adopted implicit instruction to improve children’s 
vocabulary, some interventions adopted both explicit and implicit instruction in intervention 
packages through reading activities such as story reading, read-aloud, or communicative 
interactions, and some interventions only implemented explicit instruction in formal curriculum 
(also see the review from Elleman et al., 2009; Marulis & Neuman, 2010; Mol et al., 2008). In 
general, there has been a growing consensus that explicit instruction (direct instruction) and 
implicit instruction (incidental instruction) are two major vocabulary instruction types widely 
used in intervention category discussion in previous vocabulary intervention studies (e.g., 
Marulis & Neuman, 2010; Nelson & Stage, 2007; Pullen et al., 2010); and the multimedia 
method (i.e., vocabulary word is taught through media representation such as graphic 
with/without text), capacity methods (i.e., emphasize practice to increase capacity/dosage in 
reading), association methods (i.e., teach the new vocabulary words through making connection 
between the words the learners already know and those they do not) could be adopted within 
either explicit instruction or implicit instruction (Koskinen, Wilson, Gambrell,  & Neuman, 1993; 
Neuman & Dickinson, 2003). 
Therefore, the current review on vocabulary intervention studies was based on 
categorizing instructions into two general types (explicit and implicit) targeting both children 
with and without language delays (e.g., low-SES, ELLs, disabilities).  
Explicit Instruction. Explicit Instruction is a way that vocabulary words’ definition, 
meaning, and other attributions are directly presented and taught by teachers (National Reading 
Panel, 2000). This is an effective method to teach children’s vocabulary learning through 
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curriculum-based class activities especially for school-age children (Biemiller, 2001; Elley, 1989; 
Nelson & Stage, 2007). Christ and Wang (2010) presented a number of promising explicit 
teaching approaches, such as emphasizing the word definition in modeling and interaction; 
asking questions about the word structure, word meaning, and word application in teaching; and 
extending learning including assessment and repeating after initial learning. In a meta-analysis 
on vocabulary intervention, Marulis and Neuman (2010) coded the intervention studies as 
explicit method if there were detailed definitions and examples given directly for the words. Or, 
there were specific review or discussion designed for the words before, during, or after an 
interactive reading activity. The meta-analysis found that, for pre-k and kindergarten children in 
reviewed studies, participants made significantly more gain with explicit vocabulary intervention 
than the ones with implicit intervention (g = 1.11, SE = 0.13, CI95 = 0.83, 1.40, p < .0001). In 
another meta-analysis on vocabulary and reading comprehension, Stahl and Fairbanks (1986) 
stated that when there was clear definitional and contextual discussion and explanation, direct 
vocabulary instruction could be delivered effectively to the maximum extent.  
There have been a number of empirical studies that demonstrate and support the positive 
effect of explicit instruction on children’s vocabulary development (e.g., Baumann, Edwards, 
Boland, Olejnik, & Kame’enui, 2003; Beck et al., 2002; Kibby, 1995; Silverman, 2007). A few 
explicit instructions embraced book reading to reinforce children’s vocabulary learning (e.g., 
Coyne et al., 2007; Justice et al., 2005). For instance, Coyne and colleagues (2007) explored the 
effectiveness of explicit vocabulary instruction in book reading through comparing at-risk 
kindergarten students’ vocabulary learning (N = 32) in either an extended instruction of word 
reviewing or a less-intensive word exploring reading activity. The results showed that the 
students assigned in extended explicit instruction group performed better in word learning (both 
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in expressive definitions, d = 2.27 and receptive definitions, d = 1.00) and vocabulary long-term 
maintenance than the students in the incidental-learning group.  
Justice et al. (2005) also explored the positive impact of explicit vocabulary instruction 
on children’s vocabulary learning. Randomly assigning 57 kindergarteners into treatment (n = 29) 
and comparison (n = 28) groups, Justice and colleagues (2005) provided 20 storybook reading 
sessions with 60 targeted words under either elaborated condition (treatment) or non-elaborated 
condition. Testing children’s definition in the 60 targeted words, the results indicated that 
children in the elaborated condition made greater gains (d = 1.22) than children in the control 
group (d = .53). In addition, children with delayed vocabulary development made the greatest 
progression under elaborated teaching practice (d = 1.34).  
The efficacy of explicit vocabulary instruction has also been demonstrated in other 
studies for children with language delays or disabilities (e.g., Beck et al., 1982; Lugo-Neris, 
Jackson, & Goldstein, 2010; Messier & Wood, 2015; Penno et al., 2002). These studies inspired 
that explicit vocabulary instruction was not only an effective way to improve children’s 
vocabulary learning, but also contributing to boosting children’s learning who were performed 
below their peers at the beginning of intervention (Biemiller & Slonim, 2001; Coyne et al., 2007; 
Loftus, Coyne, McCoach, Zipoli, & Pullen, 2010).  
Implicit Instruction. Implicit Instruction is regarded as an incidental teaching method, 
which provides the exposure of the word to students through a great deal of given learning 
opportunity, reading, and language contexts (National Reading Panel, 2000). In this way, the 
vocabulary words are not directly presented; instead, the interventionists (teachers, parents, or 
instructors) bring the words within a specific context of an interaction activity such as book 
reading, play, or other learning activities. Marulis and Neuman (2010) categorized the 
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interventions into implicit type if the words were embedded in learning activities without 
intentional illustration or deliberate elaboration in words. In particular, for implicit 
instruction, teachers can expose the learning vocabulary words through various ways such as 
read-aloud (e.g., Elley, 1989; Hayes & Ahrens, 1988), modeling how to use the words (e.g., 
Carey, 1978), and putting the words into multimedia presentations (e.g., Dockrell, Braisby, & 
Best, 2007).  
In Carey’s (1978) study, a model of word learning was described with two stages: fast 
mapping and extended mapping. Fast mapping refers to the incidental vocabulary learning and 
extended mapping refers to the completed vocabulary learning. Some scholars emphasized 
the importance of fast mapping stage (incidental vocabulary) especially for young children 
because initial learning sense of words in context are essential for children’s future word 
application in reading, processing, and communication (e.g., Beck et al., 2013; Coyne et al., 
2007; Justice et al., 2005; Silverman & Hines, 2007).  
In addition, the estimation regarding children’s vocabulary growth showed that children 
could learn approximately 3,000 words in each school year, and it was not applicable for them to 
capture all the words in curriculum; in fact, about 90% of those words were learnt incidentally 
(Anderson & Nagy, 1993). As discussed in vocabulary development, young children need to be 
exposed to new words within context in order to acquire the knowledge in word because the 
activities or interactions support and facilitate young children’s comprehension of word learning 
(Anderson & Nagy, 1993; Catts et al., 2005; Hart & Risley, 1995). For example, shared book 
reading has been recommended as an effective method for building children’s oral language, 
vocabulary development, and early literacy skills (National Early Literacy Panel, 2008; 
Shanahan & Lonigan, 2010). Because of the limited literacy skills in young children, it is 
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unlikely for them to decode or read independently, therefore, read-aloud or reading activities 
with provided language context may nurture children’s vocabulary more powerfully (Beck & 
Mckeown, 2007). In addition, Schwanenflugel, Stahl, and McFalls (1997) stated that the non-
nouns words and concrete words were more easily learned incidentally than the nouns and 
abstract words through analyzing the characteristics of the targeted words.  
So far, a number of empirical vocabulary studies have demonstrated the effectiveness of 
implicit instructions on children’s vocabulary learning (e.g., Elley, 1989; Kibby, 1995; Robbins 
& Ehri, 1994; Suskind et al., 2016; Whitehurst & Lonigan, 1998). In order to explore how young 
children including children who were ELLs made gains in vocabulary teaching, Biemiller and 
Boote (2006) conducted a read-aloud vocabulary intervention through repeated reading of 
storybooks. The results showed that young children benefited from the repeated book reading 
activity by improved vocabulary as measured by testing the word meaning. Other vocabulary 
intervention studies also demonstrated similar findings: with more exposures of targeted words 
during activities, the students could make more progress in vocabulary (Leung, 1992). In another 
study (McGregor, Sheng, & Ball, 2007), a group of third grade students (N = 34) including 
children identified with disabilities under IEP or language delays were assigned into different 
learning groups to participate in a two-week vocabulary intervention program. The results 
showed that the students with high frequency of word exposure in the lessons performed 
significantly better than the children with less word exposure did.  
In addition to teaching vocabulary within traditional learning activity, some implicit 
vocabulary instructions embraced multimedia, such as visually graphic representation, DVDs, 
and other technology, to support children’s learning (Dockrell et al., 2007; Wang, Christ, & Chiu, 
2009) in children’s engagement with words. For instance, a study conducted by Silverman and 
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Hines (2009) explored the impact of storybook read-aloud with multimedia on vocabulary gains. 
In a 12-week intervention, children in the multimedia support group learnt the words in three 
books from both the read-aloud activity and the vocabulary-related video, but children in the 
non-multimedia support group did not learn the words through multimedia support. The results 
indicated that, based on the vocabulary measurement for targeted words, children who were 
ELLs in the experimental group benefited more from the multimedia exposure condition. The 
findings also revealed that in the experimental group, the vocabulary knowledge gap between 
ELLs and their peers was narrowed.  
The review of literature in vocabulary interventions has confirmed their effectiveness; 
however, regarding assessing the efficiency on gap narrowing, it is still unclear how these 
interventions affected children differently, particularly for children with and without language 
delays. Considering the diversity of participants’ backgrounds and ages, we cannot identify one 
single correct way to teach vocabulary in general. On the other hand, there are some certain 
characteristics that high quality intervention studies shared, and there needs deeper exploration 
on these shared characteristics in order to better guide future vocabulary teaching practices 
(National Reading Panel, 2000).  
In addition to reviewing the literature on vocabulary instruction (explicit vs. implicit) and 
students’ language status discussed above, there are other characteristics affecting vocabulary-
learning outcome such as measurement and word selection. Therefore, the second part of this 
section discusses, specifically, two study characteristics of vocabulary interventions, which 
moderate the intervention outcomes such as measurement mechanism and vocabulary word 
selection. Accordingly, the following section reviews the literature regarding how the 
characteristics within vocabulary studies affect children’s learning outcome.  
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Measurement used in vocabulary intervention studies. There have been different 
types of assessments used in studies to measure participants/children’s vocabulary development 
or vocabulary gain, such as assessments of receptive vocabulary, expressive vocabulary, 
standardized vocabulary, and researcher-designed vocabulary (Dale, 1965). There is also a 
difference between a person’s reading/writing vocabulary and his/her speaking/listening 
vocabulary, as well as sight vocabulary (words that can be read without decoding) (Ehri, 2005). 
Even though the National Reading Panel (2000) addressed that different measurements might 
lead to different results in vocabulary interventions studies, there is limited discussion regarding 
how and why some types of vocabulary assessments were selected in the reviewed studies.  
 One of the most popular standardized, norm-referenced vocabulary assessment is 
Peabody Picture Vocabulary Test (Dunn, Dunn, Lenhard, Lenhard, & Suggate, 2015), which is 
often used to assess young children’s receptive vocabulary knowledge (e.g., Crevecoeur et al., 
2014; Nelson et al., 2011; O’Brien et al., 2014; Proctor et al., 2007; Silver & Hines, 2009). In 
this assessment, participants are required to point out the picture matching the vocabulary words 
they heard from the test administrator. Some other standardized assessments are also often used 
such as One Word Expressive/Receptive Picture Vocabulary Assessment (Gardner, 1990), 
Woodcock Reading Mastery Test Revised/Normative Update (WRMT-R/NU; Woodcock, 
1987/1998), and Strong Narrative Assessment Procedure (Strong, Mayer, & Mayer, 1998).  
On the other side, in some studies, researchers designed their own vocabulary 
assessments to measure children’s direct vocabulary learning gain based on curriculum design, 
word selection, and research objectives (Pearson et al., 2007). For instance, in the context of a 
classroom, teachers often assess certain vocabulary words that they want their students to know. 
Standardized tests may be useful to administer as pretests or as screening measures, researcher-
 36 
developed vocabulary assessments are better measures of direct vocabulary acquisition in the 
classroom because the assessment can be matched to the targeted words (Carlo et al., 2009; Chall, 
1987; Lehr et al., 2004).   
The National Reading Panel (2000) stated that how the vocabulary knowledge was 
measured would lead to different impacts on intervention outcome, so the effectiveness of 
vocabulary intervention could be interpreted differently (Marulis, & Neuman, 2010; Stahl & 
Fairbanks, 1986).  Further, the National Reading Panel (2000) explained why the different 
assessment mechanisms affected intervention result differently and synthesized several 
suggestions for future vocabulary studies.  
First, there lacks a guidance to suggest what type of assessment should be used in word 
learning measurement; therefore, the learning outcome after intervention might be reported 
differently with different types of assessment. In order to provide accurate measurement, 
researchers in National Reading Panel suggests that multiple types of vocabulary assessment 
should be adopted rather than only one. Second, the assessment selection should be matched to 
the category of vocabulary being taught in the instructional context. For instance, if the 
intervention was targeted at improving children’s receptive vocabulary knowledge, using 
expressive vocabulary measurement to interpret instruction effectiveness could cause biases. 
Furthermore, some studies adopted standardized assessment to measure the vocabulary 
knowledge while some reviewed studies used researcher- customized assessment to measure the 
learning outcome. The National Reading Panel (2000) suggested that in order to investigate the 
effect of intervention on children’s direct learning in targeted words and children’s improvement 
of whole vocabulary knowledge, adopting both standardized assessment and customized 
assessment would be more appropriate.  
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In addition to detecting the extent of intervention right after the instruction, some studies 
used measurements to test participants’ performances after specific time period as follow-up 
evaluation (Marulis & Neuman, 2010; National Reading Panel, 2000). In this way, the results 
could provide more information regarding how the intervention affects participants’ learning and 
vocabulary knowledge in the long term.  
Word selection in vocabulary intervention studies. Because vocabulary is so large, it is 
impossible to determine the exact size of a learner’s vocabulary and detect children’s complete 
vocabulary knowledge (Lenneberg, 1967). The degree of complexity of words for the 
participants, the quantity of the on-task words, and the connection between the targeted words 
and the measured words are directly reflected on the assessment results, therefore, how the 
targeted words were chosen for the vocabulary interventions study would affect the validity of 
the studies (August et al., 2005; Lehr et al., 2004; Marulis & Neuman, 2010; Mol et al., 2009). 
There were several ways to identify and decide the targeted words to teach in each study. 
Some researchers chose the words based on specific curriculum or standards published 
previously. For instance, one study (August et al., 2016) chose 80 words from auxiliary reading 
associated with the curriculum, Full Option Science System (FOSS), as the targeted words, 
because they were regarded as the essential knowledge for the participants to understand science 
concepts. Another study (Nelson et al., 2011) chose 184 words based on two lists called 
“Biemiller list” and “K-1 zeno list”, which were high frequency words across academic areas for 
participants’ age. Two studies (Crevecoeur et al., 2014; Toboada & Rutherford, 2011) chose the 
target words from the same reference, Living Word Vocabulary, to improve participants’ 
academic performance in science. On the other side, based on the resources, some studies created 
their own word bank for the interventions based on participants’ learning needs, lesson focuses, 
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and purpose of study (e.g., Proctor et al., 2007; Silver & Hines, 2009). Some other studies taught 
children vocabulary words incidentally, which did not specify the targeted words (O’Brien et al., 
2014).   
Overall, there were various ways to determine the targeted words in reviewed studies, 
and some studies taught children words based on specific unit or theme while others did not. As 
National Reading Panel (2000) and National Early Literacy Panel (2008) suggested, researchers 
and teachers must select the appropriate words to profoundly support children’s language 
development. The studies also agreed that participants’ learning needs were the first 
consideration for word selection and intervention scheduling, however, there lacks of literature 
with evidence demonstrating in which way the word selection could better support children’s 
learning. Existing literature suggested that children could use categories to gain information on 
unfamiliar terms effectively (Gelman & O’Reilly, 1988; Kalish & Gelman, 1992), but there 
needs further exploration. Therefore, the lack of literature inspires the current meta-analysis to 
pursue how word selection will affect the learning outcome, which is included in the following 
moderator analysis.  
Meta-Analysis in Vocabulary Studies  
In order to develop an advanced mechanism for guiding future vocabulary interventions, 
we first need to systematically analyze how the previous studies did and what the previous 
intervention studies inspired us. Meta-analysis is an effective way to capture a comprehensive 
picture of various vocabulary studies into one schema (Cooper, Hedges, & Valentine, 2009). 
Meta-analysis is a type of study that analyzes multiple studies through statistical procedure to 
identify the common effect across studies (Lipsey & Wilson, 2001). It also helped researchers lift 
the information from individual studies into categories as a whole (Cooper et al., 2009).  
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Previously, the effectiveness of vocabulary intervention has been analyzed in some meta-
analyses with different emphases and perspectives, and all these insights inspire the current 
study’s research design. In addition, some coded methodological characteristics associated with 
effect size have been explored and estimated under statistical analysis, which provided 
suggestions for future teaching practices (e.g., Elleman et al., 2009; Marulis & Neuman, 2010; 
Stahl & Fairbanks, 1986). 
Specifically, as the first meta-analysis on vocabulary interventions, Stahl and Fairbanks 
(1986) systematically reviewed 52 studies with participants ranging from second grade to college 
(all the available studies in ERIC before April 1985), to identify if vocabulary interventions were 
effective on participants’ reading comprehension. The results showed that the average mean of 
effect size for reviewed studies was 0.97 based on researcher-designed reading comprehension 
assessment, and was 0.30 based on standardized assessment. However, the work did not weight 
the sample size and there was a lack of control in selecting the studies. In addition, the measured 
effectiveness of vocabulary intervention was on reading comprehension rather than on the 
vocabulary gain.  
 Later, Elleman, Lindo, Morphy, and Compton (2009) modified the methodological 
section and included more studies than those from Stahl and Fairbanks (1986). Moreover, 
Elleman and colleagues provided more information regarding how the participants’ 
characteristics affected the effectiveness of the interventions through a series of moderator 
analyses. In their study, they included 37 vocabulary intervention studies with participants from 
pre-k to grade 12. The results indicated that the overall effect sizes of reviewed studies were 0.10 
and 0.50 in standardized and customized assessment respectively. Also, this meta-analysis 
differentiated the reading comprehension progression between participants with and without 
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reading difficulties. The results showed that the participants with reading difficulties made more 
gain (d = 1.23) than the participants without reading difficulties (d = 0.39). Remarkably, this 
meta-analysis firstly took the individual differences (i.e., reading difficulties vs. without 
difficulties) into account and quantified the impacts on different groups systematically, which 
inspired the future researchers on how to combine overall effect size measurement with 
moderator analysis to address the learning gap and/or achievement gap. But in the review, 
Elleman and colleagues excluded some studies that targeted at oral vocabulary knowledge and 
they measured the outcome mainly based on participants’ reading comprehension rather than 
word learning.  
In addition to focusing on the vocabulary intervention on comprehension, Mol, Bus, De 
Jong, and Smeets (2008) included 16 intervention studies to analyze the dialogic reading 
activities’ impact on expressive vocabulary of young children. The overall effect size of the 
meta-analysis was moderate (d = 0.59) for children who were 2 or 3 years old. In addition, the 
results showed that the effect size was smaller for children who were older or who were at risk of 
language impairments. Furthermore, Mol, Bus, de Jong, and Smeets (2009) extended their work 
by adding all the intervention studies of interactive reading activities, in addition to the dialogic 
reading activities, into a meta-analysis with 31 intervention studies.  In their work, Mol and 
colleagues differentiated the participants for those who had language delays versus who did not. 
The results indicated that the interactive reading activity had a moderate effect (d = .62) on 
participants’ expressive vocabulary in general.  
Grounded from these meta-analyses, Marulis and Neuman (2010) extended the precious 
work by including all the vocabulary interventions for young children and formally addressed the 
“gap” issue between children with special needs and their typically developing peers. The 
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authors in the review emphasized the importance of early learning experience and focused on 
vocabulary interventions for younger children. Also, the study was the first one to measure all 
the reviewed studies through analyzing the effect sizes of vocabulary intervention on 
“vocabulary” as the proxy measurement directly rather than on other literacy domains such as 
reading comprehension (Elleman et al., 2009; Stahl & Fairbanks, 1986) or oral expression (Mol 
et al, 2009). The meta-analysis included 67 vocabulary intervention studies for participants from 
birth to 9 years old. The results indicated that the overall effect size was 0.88 and the meta-
analysis adopted moderator analysis to explore how the reviewed studies’ characteristics such as 
instruction dosage, duration, instructors, type of training, and experimental design associated 
with the overall effect size. To explore the research question of whether there was any evidence 
that the intervention narrowed the vocabulary gap, the authors also adopted moderator analyses 
approach. The results from several moderator analyses based on different perspectives indicated 
that the children who were from low-SES families and at risk did not significantly benefit from 
intervention compared to their peers. One of the analyses showed that within the coded at-risk 
population in reviewed studies, children with low SES background achieved significantly less in 
vocabulary gain (g = .77, SE = .12, CI = .53, 1.01) compared to their peers (g = 1.35, SE = .26, 
CI = .85, 1.85), p < .05. 
These meta-analyses provided valuable inspirations in design and analysis, however, 
there is not one meta-analysis fully encompassing young participants with special needs or 
language delays into analysis to see how the reviewed intervention studies improved their word 
learning differently compared with the typically developing children. There is also yet a meta-
analysis systematically reviewed how those vocabulary interventions measured the gap and gap 
narrowing from the review. Therefore, it is imperative to understand if the intervention could 
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improve learning for children with special needs effectively so the gap between these children 
and their typical peers can be narrowed effectively. To date, there is little known regarding how 
effective those vocabulary interventions are in gap narrowing, how to adopt meta-analysis to 
approach this issue, and how to better design research studies to measure this efficiency 
mechanism in the future. To the end, we not only expect the intervention to improve learning 
vertically, but also, we want to make intervention accelerate children’s learning to narrow the 
gap between children who are with and without language delays.  
Statement of Research Problem 
 The review from previous literature has indicated that the vocabulary gap exists and 
widens across time, which continuously affects children’s literacy skills, especially in reading 
comprehension and further learning. Therefore, providing effective language intervention at an 
early age is essential. In addition, the previous literature has also built a clear schema regarding 
how different vocabulary instructions were implemented effectively such as explicit instructions 
and implicit instructions. However, there is a lack of literature to specify how these vocabulary 
intervention studies boost children’s language so the gap can be narrowed efficiently. In the 
previous meta-analyses, it is also unclear what types of words were taught in vocabulary 
intervention studies for young children, and how the targeted word selection and other 
characteristics of intervention moderated the learning outcome, especially for children with 
language delays. In summary, in spite of the existing knowledge of vocabulary development, 
there is a lack of systematic analysis regarding how these vocabulary interventions impact 
children differently on those who are at or not at risk of language, and a lack of knowledge on 
how to narrow the vocabulary gap for children who are lagging behind their peers from a 
pedagogical perspective (Butler, Urrutia, Buenger, Gonzalez, Hunt, & Eisenhart, 2010).  
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These concerns from the literature review matched what National Reading Panel (2000) 
addressed as the summarized expectations for vocabulary intervention studies, such as how to 
select the measurement and targeted words to improve the intervention efficiency, and how to 
take students’ diverse needs and learning rate into consideration to provide more robust 
interventions for narrowing the gap, and how to better design the study to capture the 
significance of the work (Marulis & Neuman, 2010; Mol et al., 2009). In addition, previous 
meta-analyses focused on how vocabulary interventions applied to print text. Since lots of 
vocabulary gap appears in children’s early ages before they receive the formal class instruction 
and before they apply the knowledge into print text, the current study focuses on the 
interventions on children between from preschool to first grade.  
Therefore, this meta-analysis was a response to the desire of not only getting to explore 
more on intervention efficiency in gap narrowing, but also to the desire of conducting more 
advanced vocabulary instruction, which targeted at narrowing the language gap between 
different groups of children and quantifying characteristics of interventions in future teaching 
practices and research designs. 
Purpose of the Study 
By combining advanced strategies, the current dissertation intended to fill the knowledge 
gap. First, this study would include all young children with (at risk of) language delays to 
examine if vocabulary interventions are effective. In addition, the current study would focus on 
quantifying the impact of studies’ characteristics on participants’ learning as moderators to see 
how these factors associated with the intervention efficiency. For instance, children's 
demographic status, including low-SES, disabilities, at risk in literacy, and typical developing 
would be considered as methodological characteristics to explore intervention effects. Because 
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the reviewed studies adopted various research designs, the current study would also include 
“research design” as one moderator to process the analysis. In order to provide a clearer schema 
to contribute to future research designs on this topic, the dissertation aimed to analyze these 
studies’ statistical modeling for providing a comprehensive feature as an impetus work. Third, 
grounded from previous studies, this meta-analysis would systematically quantify the efficiency 
of those vocabulary interventions on gap narrowing.  
This dissertation was both timely and relevant in response to the desire of providing 
efficient and high quality vocabulary intervention. With more attention on educational 
effectiveness and advanced research design, the current study would help shed light on 
discussing what extent of the instructions could support children with language delays to catch 
up with their typically developing peers on vocabulary learning, instead of merely improving 
learning from the pre-test to the post-test. Also, the current study would expand the knowledge 
regarding how to conduct a more thorough research for intervention, particularly regarding 
assessing the efficiency of narrowing the language gap among different groups of children. 
Research Questions 
The current study would explore three major questions: 
1. Were vocabulary interventions effective in improving young children’s language 
development, including children with (at risk of) language delays? 
2. How were the characteristics of the study (i.e., study duration, measurement outcome, 
participants’ demographic backgrounds, participants’ grade, and existence of themes) 
associated with participants’ learning outcomes?  
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3. Was the intervention efficient enough to narrow the gap between children with (at risk of) 
language delays and their typically developing peers? How the reviewed studies designed 

























 This chapter starts with a discussion on the search procedure for reviewed literature. Then 
it moves to the selection process for reviewed studies, the inclusion criteria justification for the 
reviewed studies, and the coding of studies’ characteristics. Next, it presents the analytic 
strategies including overall effect size calculation, moderator analyses, power analysis, and 
publication bias in meta-analysis. This section also presents how to apply the techniques in meta-
analysis to deal with complex data structure in order to better explore research questions, and 
how to code reviewed studies with related justifications.  
Search Procedures  
 Built from the systematic literature review of vocabulary intervention studies by the 
National Reading Panel (2000) and the previous meta-analyses on vocabulary studies, the current 
meta-analysis focused on vocabulary interventions targeting at children from preschool to first 
grade. The current study limited the publication date to December 2018, when this meta-analysis 
was conducted. In addition, the current meta-analysis only included published peer-reviewed 
journal articles. As some scholars suggested (e.g., Marulis & Neuman, 2010), the peer-reviewed 
journals should be more diligent to ask more information such as control group condition, word 
selection process, and specific records for participants’ backgrounds in the publication. 
Therefore, current meta-analysis tried to focus on the published vocabulary interventions to 
make exploration.  
For the initial search, several electronic search engines such as ERIC, ProQuest, PsycInfo, 
PubMed, and Google Scholar as the adjunct search engine were used to identify relevant 
publications in peer-reviewed journals. Keywords for the search included: vocabulary instruction 
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or vocabulary intervention, children, disabilities, low-SES, English Language Learners, at risk, 
vocabulary delay, language delay, and gap or vocabulary gap. Because the current meta-analysis 
aimed to emphasize the gap issue between children with (i.e., children with disabilities, children 
who were ELLs, children from low-SES backgrounds, or children who performed below the 
average in vocabulary test as at risk of language delays) and without language delays, in addition 
to the keywords above in database search engines, extended search was processed by adding 
each type of language delay scenarios individually with the keyword “vocabulary 
interventions/instructions” into search. For instance, “ELLs” was typed together with 
“vocabulary intervention” into search engine and each type of disabilities under the 13 categories 
of Individuals with Disabilities Education Act (IDEA) (i.e., autism, deaf-blindness, deafness, 
emotional disturbance, hearing impairment, intellectual disability, multiple disabilities, 
orthopedic impairment, other health impairment, specific learning disabilities, speech or 
language impairment, traumatic brain injury, visual impairment/blindness) was inputted with 
“vocabulary intervention” into the search process.  Moreover, vocabulary intervention studies 
from the top five special education journals with the highest impact factors were manually 
searched (i.e., Exceptional Children, Remedial and Special Education, Journal of Special 
Education, Journal of Learning Disabilities, and International Journal of Inclusive Education) 
up to December 2018.  
A search of the database from electronic search engines led to 8,356 results in addition to 
the 9 articles identified by manual search (e.g., González-Valenzuela & Martín-Ruiz, 2017; 
Hudson, Sanders, Greenway, Xie, Smith, Gasamis, ... & Hackett, 2017). The author and two 
research assistants conducted the initial searching together, and all the searching steps were 
recorded with the number of search results, the searching results reached out to 100% agreement.  
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Then, the article screening was conducted through reading the titles and abstracts of 
initial searched articles to make further exclusion. The author and two research assistants read 
the titles and abstracts individually and discussed their citation results afterwards. At this 
screening level, the searched articles needed to meet the following criteria to be included: (1) 
The studies should be vocabulary interventions/instructions targeting at participants’ vocabulary 
learning, correlational studies targeting at the vocabulary development would be excluded if 
there was no instruction involved; (2) The participants of students should be children aging from 
preschool to first grade; (3) The reviewed studies should report effect sizes. If the studies did not 
report effect sizes directly, but the studies covered the effect size calculation properties in the 
reviewed intervention such as sample size, test result score, distribution, and variance, the studies 
could be still included at this stage for further selection. 
The agreement was approximately 94% at this round of individual searching and yielded 
279 citations after resolving all the disagreement. For the articles did not reach the agreement, 
the author and two research assistants checked each criterion together to make the decision for 
inclusion until reach to 100% agreement.  
Inclusion Criteria  
After finishing the first round of article searching and screening, the research team read 
the abstracts of selected citations again to evaluate the eligibility of the studies. Because the 
current study focused on children’s early vocabulary-learning experience related to the process 
of “learn to read”, and emphasize the effectiveness of vocabulary instruction based on the 
previous meta-analysis by Marulis and Neuman (2010), the targeted age of participants in the 
current analysis was preschool to first grade. Also, because this meta-analysis intended to 
address the “vocabulary” knowledge gain and the gap between the groups, the reviewed articles 
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should aim to improve children’s vocabulary learning with instruction/intervention and the 
results should be measured in participants’ vocabulary knowledge as proxy rather than merely 
measuring other literacy domain. If the reviewed studies only adopted the measurements in other 
language ability domains (e.g., readings, oral expression, or story retelling) without vocabulary 
measurement to indirectly refer to vocabulary ability, the studies were excluded from the 
research. In addition, all the reviewed studies should have appropriate research designs (random 
control trial, quasi-experimental, or within-subject designs) to clearly present the vocabulary 
knowledge changes with clearly reported effect sizes. Because the current study needed to 
compute the overall effect size, the data from the reviewed studies should clearly demonstrate 
how effect size was calculated for the convenience of further calculation. Both standardized and 
curriculum-based assessments were workable. Last, the reviewed studies should include children 
with or at risk of language delays such as children from low-SES families, children with 
disabilities, children with tested language delays, children who were ELLs, or children who were 
reported with below average performance in academic achievement in the studies. If the studies 
did not provide enough information regarding this population, or did not mention the issue that 
the children who were with (or at risk of) language delays, the studies would be excluded.  
      In summary, only studies that met the following inclusion criteria were included: 1) the 
study included vocabulary instruction, intervention, or specific teaching strategies to improve 
participants’ vocabulary development; 2) the reported empirical data had to include effect size 
regarding the vocabulary intervention; 3) the study had to include the participants from preschool 
to first grade for both typically developing children and children with (at risk of) language delays, 
and there should be clear description for participants’ demographic information; 4)  the study 
was published in a peer-reviewed journal; 5) the study had to have at least one type of 
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measurement for evaluating participants’ word learning outcome; and 6) the study was 
conducted in English and in English-speaking countries.  
 In this stage of selection evaluation, studies were excluded if they were dissertations that 
were not published in peer-reviewed journals (e.g., Morena, 2011). The studies were also 
excluded if the interventions were only targeting at children’s reading comprehension or 
interactive learning activities without measuring the vocabulary gain (e.g., van den Brook, 
Kendeou, Lousberg, & Visser, 2017). Besides, if a study adopted a single subject design, it was 
excluded as there was no effect size measured (e.g., Baker, 2017). Furthermore, the studies 
targeting at the vocabulary learning in other languages were excluded (e.g., Vaahtoranta, Suggate, 
Jachmann, Lenhart, & Lenhart, 2018). Through reading abstracts and evaluating the seven 
criteria individually, the author and the other trained research assistants included 62 studies from 
the previously screened 279 studies. Then, we reported the selection results to each other. Some 
mismatched articles were fully reviewed and discussed again to reach the full agreement. In total, 











Figure 3.1. Search and Selection Procedure 
 
Coding of Studies Characteristics  
  In order to systematically review these vocabulary intervention studies and pursue the 
first research question, I would synthesize studies’ characteristics including publication date, 
participants’ grade, participants’ demographic backgrounds (e.g., low-SES, ELLs, disabilities), 
duration of the intervention, types of instruction, theme of the intervention, outcome 
measurement, research design, follow-up, and effect size. These characteristics grounded from 
previous meta-analyses and some suggestions given by the authors in vocabulary interventions. 
They were important indicators to systematically present reviewed studies. In addition, the 
association between some characteristics (i.e., instructional type, research design, effect size) 
was quantified in the current study through moderator analyses. Following are the justification 
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Publication and participants. In Table 3.1, the current study included the publication 
date of reviewed studies. In addition, the grade of participants was categorized in three levels: 
preschool, kindergarten, and first grade. Although only the total number of participants was 
included in Table 3.1 for each reviewed study, the numbers of participants in treatment and 
control groups were coded into study database for some further analyses such as effect size 
calculation and variance calculation for the related statistical testing (the details will be discussed 
in the next section: analytic strategy). For instance, if a study contained different grades of 
participants, each grade of participants would be listed with the accordingly effect sizes when 
calculating the mean effect sizes and the number of participants would be in separate rows for 
the computation.  
Participants’ backgrounds. When the reviewed studies addressed the gap issue and 
children’s vocabulary development, they discussed factors that led to language delays such as 
low-SES, ELLs, disabilities, or “at risk of language delays”. Therefore, for coding the 
participants’ backgrounds, five types were included in the current study: low-SES, ELLs, 
disabilities, at risk and mixed. If the population of children with language delays (or at risk of 
language delays) mainly (over 80% of them) contained one type of background, the study was 
coded as one of the four types (low-SES, ELLs, disabilities, and at risk). Otherwise, it was coded 
as “mixed”.  
Intervention. There were three subcategories to code the reviewed intervention: duration, 
theme, and type. In the previous meta-analysis, Marulis and Neuman (2010) concluded that there 
was no statistical significance in effect sizes between the interventions last less than 42 days and 
those with more than 42 days, and the longer the intervention took, the smaller impact the study 
achieved. The current study coded intervention duration as a variable based on the number of 
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days it took. In the current study, I coded this variable from two perspectives. One was adopting 
the median of the duration as the cutoff point to categorize the variable, the other was adopting 
the duration interval to explore the association between intervention duration and participants’ 
learning outcome.  
For the targeted words taught in interventions, if the researchers delivered the words 
based on specific word units or themes, the studies were coded as “Yes” in “Theme” column; 
otherwise, they were coded as “No”.  
For the types of vocabulary instruction, there were mainly three categories: implicit 
intervention, explicit intervention, and combined intervention. If the study taught children 
vocabulary through indirect exposure such as book reading, multimedia, and language activities 
without specifically teaching the words with definitions, the study was coded as “implicit 
instruction”. If the study taught children targeted words with clear definitions, explanations, or 
repetitive practices towards the words, it was coded as “explicit instruction”. If the study adopted 
both types of instructions, it was coded as combined. Usually, the authors in the reviewed studies 
clearly stated the types of intervention they were adopting. 
Measurement mechanism. The current meta-analysis aimed to detect the efficiency of 
vocabulary interventions on children’s vocabulary changes; therefore, the measurements in 
reviewed studies would be the outcomes directly measuring vocabulary. Accordingly, the current 
study did not take the measurements in reading comprehension or other literacy skills into 
account when reporting the effect sizes. In coding the reviewed studies’ measurement 
mechanism, three types of measurements were used: standardized, customized (researcher-
designed), and both. If there were other measurements used for testing children’s other literacy 
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skills or reading comprehension, notes were taken, but these measurements were not 
counted toward the report in Table 3.1.  
Research design. There were three types of designs: Random Control Trial (RCT), 
quasi-experimental design, and within-subject design. If the participants were selected and 
randomly assigned into either control or treatment group, the study was coded as RCT; if the 
separate groups of participants were not assigned into treatment/control groups randomly, the 
study was coded as quasi-experiment; if all the participants were receiving the intervention and 
were tested in both pre-and post-interventions without adopting between-subject design, the 
study was coded as within-subject design.  
Follow-up. If the reviewed study conducted delayed vocabulary learning assessment 
after a period of time (post-intervention test), the study was coded as “Yes”; otherwise, it was 
coded as “No”.  
Effect size. There were several standards to follow. First, if the author(s) from reviewed 
studies reported the effect size as Cohen’s d statistic in vocabulary change, the data was reported 
directly. If the studies reported the effect size with other statistics such as Hedge’s g, the 
statistics will be converted to Cohen’s d given certain calculation rules, the details will be 
discussed in the following section (Analytic Strategy). Second, if there were multiple vocabulary 
assessments in each type of assessments, only the mean effect size was reported.  
Reliability. Two coders imported all the data independently from reviewed studies. Then, 
the percentage of agreement for each characteristic was recorded, each of which was above 95%. 
For the articles contain disagreement, two coders reviewed the article together until the full 
agreement was reached. Finally, the average inter-coder reliability was reported in the results.  
Analytic Procedure  
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In general, current study followed the typical analytical procedure suggested by the 
scholars studying meta-analysis to explore the research questions (Borenstein, Hedges, Higgins, 
& Rothstein, 2011). After discussing the general assumption for current study, the specific 
consideration in complex data structures such as how to analyze different outcomes within 
reviewed studies, how to report power analysis and publication bias, and how to work on the 
subgroup analyses were also addressed and presented. Then, the analytic procedure in this 
section was followed by the explanation for answering each research question.  
Research Question 1. Were vocabulary interventions effective in improving young 
children’s language development, including children with (at risk of) language delays? 
Effect size based on vocabulary score. As the current meta-analysis aimed to quantify 
the mean effectiveness of the vocabulary intervention, the vocabulary assessment (including both 
standardized and customized assessments) scores would be the measurement proxy in current 
analysis. To systematically process the data, the current study adopted reported standardized 
mean difference (effect size) with either Cohen’s d or Hedge’s g.  
If the reviewed studies did not directly report the effect size of subgroups in the 
publication, I would compute the effect size based on the sample size, given mean, and given 
standard deviation (Borenstein, Cooper, Hedges, & Valentine, 2009). In addition, though the 
effect size on standard mean difference represented the same concept regardless research design, 
I adopted a similar procedure but different formula to process the effect size on within-subject 
design and between-subject design. If the study adopted between-subject design, the variance 
would be calculated under the assumption that the two groups hold the same standard deviation. 
If the reviewed study adopted the within-subject design (pre-post intervention) or matched 
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groups, the variance would be calculated through taking the correlation r between the paired 
individual into account (Borenstein et al., 2009; Borenstein et al., 2011). 
     𝑉𝑏𝑒𝑡𝑤𝑒𝑒𝑛 =
𝑛1+𝑛2
𝑛1𝑛2
𝑆2              




 All the standardized estimates acquisition was processed through step-by-step calculate 
with R programming including some packages application such as “robuneta”, “metaphor” 
(Viechtbauer, 2010), and “dplyr”. To convert the standard mean difference between Hedge’s g 
and Cohen’s d, I adopted the formula to process it (Borenstein et al., 2011).   
𝑔 = 𝑑 ∗ (1 −
3
(4𝑑𝑓 − 1)
)  𝑤ℎ𝑒𝑟𝑒 𝑑𝑓 = 𝑛1 + 𝑛2 − 2 
Random effect model on summary effect. First of all, since the reviewed studies were 
targeting at different groups of participants with different operations and teaching settings, this 
meta-analysis did not assume that all the reviewed studies hold the same true effect size. Instead, 
to comprehensively synthesize these studies, I assumed that the variation in effect size of 
vocabulary intervention across different studies might not only due to sampling error, but also 
due to certain factors such as intervention settings, participants’ backgrounds, and other reasons 
so that to hold the heterogeneity within reviewed true effect sizes. Therefore, to address this 
assumption and systematically quantify the impact of vocabulary intervention, current meta-
analysis adopted random effect model (Borenstein et al., 2011) to calculate the overall effect 
sizes.   
Therefore, this overall mean effect size 𝜇 in random effect model meta-analysis covered 
two parts of variation: one was the variation in true effect size across reviewed studies 𝜍𝑖; the 
other one was the sampling error 𝜀𝑖. Under this assumption, the overall effect size was the 
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estimation that is the mean of the distribution of all the true effect sizes 𝜃𝑖 across reviewed 
studies. Note the observed effect size of one study as 𝐸𝑖, then 
𝐸𝑖 = 𝜇 + 𝜍𝑖 + 𝜀𝑖   
 In addition, in order to calculate the overall mean of effect sizes across reviewed studies 
with precision, the current study computed a weighted mean that assigned weights 𝑊𝑖to each 
study based on the inverse of that reviewed study’s variance 
1
𝑉𝐸𝑖
.  Since current study was 
holding heterogeneity of true effect size across reviewed studies, the reviewed studies variation 
had two parts (Borenstein et al., 2011), one was the within study variation, and the other was 
between-study variation, 𝑇2. Once I computed the observed effect sizes and the variation, I 
estimated the mean effect size across the studies to explore the effectiveness of the intervention. 
In addition, since the sample sizes across the reviewed studies were varied, and the effect sizes 
derived from the studies with small samples were more biased, therefore, the effect sizes were 
adjusted before weighing all the effect sizes by using sample correction, 1 − (
3
4𝑛
− 9) (Hedges, 
1982). Then, all the individual effect sizes were weighted to the overall analysis (Shadish & 
Haddock, 1994). I adopted this method of moments to estimate the variation (DerSimonian & 




 and 𝑉𝐸𝑖 = 𝑉𝑤𝑖𝑡ℎ𝑖𝑛 + 𝑇
2 
Heterogeneity. In order to approach the first research question in the current analysis, I 
not only computed the summary effect of reviewed studies to see how effective the interventions 
were to improve children’s vocabulary learning, but also synthesized how consistent those 
performances were across the reviewed studies. To quantify the heterogeneity of the reviewed 
effect sizes, I adopted several steps to address it. First, in order to test if the heterogeneity of the 
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results of all the reviewed studies were significant, I conducted a hypothesis testing that all the 
studies share a common effect size. Then, I computed the Q statistics with the assumption that it 
follows a chi-squared distribution with the degree of freedom as k-1 (k = number of articles). I 
set the alpha level as 0.05 to be compared to the p-value.  




If there were evidence shown that the effect sizes were significantly heterogeneous, I 
would estimate the magnitude of the variance between studies. To explore the extent of the 
heterogeneity among the results of the reviewed studies, I would report 𝐼2, 𝑇, and 𝑇2 to explore it. 
𝐼2 helps to explore the proportion of the observed variance occupies the real variance in effect 
sizes, 𝑇2statistics helps to explore the absolute value of the between-studies variance, and T 
helps to explain how the effect size distributed.  
                𝐼2 = (𝑄2 − 𝑑𝑓)/𝑄 
𝑇2 = (𝑄 = 𝑑𝑓)/C 
Power analysis. To detect the main effect size under the random-effect model, I would 
also address the power analysis. Though the power in meta-analysis might be relatively low with 
limited numbers of reviewed studies (Borenstein et al., 2011; Hedges & Pigott, 2004), the data 
would still be reported as reference (Borenstein et al., 2011; Hoenig & Heisey, 2001). In the 
current study, I would assume that the mean effect size was at least as d = 0.3, and there were 31 
studies with 20 participants on each experimental group under the high condition of 
heterogeneity. The results showed that the value was above 80% (see Figure 3.2), that there 
would be optimal power to detect this desired effect size to be statistically significant if it existed 
under random effect model.  
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Figure 3.2.  
Statistical Power for Main Effect  
 
Publication Bias. In order to detect publication bias, I used funnel plot to visualize it first. 
The funnel plot (see Figure 3.3) and asymmetry test revealed that there was no statistically 
significant asymmetry in the studies’ outcomes (t = 1.68, p = 0.10). I also adopted a 
nonparametric technique called trim and fill method to estimate the number of missing studies on 
the sides of the funnel plot due to the asymmetry (Duval, 2005). The results revealed that there 






Figure 3.3.  
Funnel Plot 
 
In addition, I calculated the Fail-Safe N through applying Orwin and Rosenberg approach 
to analyze the publication bias (See Table 3.2). First, I adopted the Rosenberg method to 
calculate the number of studies needed to be added in order to reduce the significance level of 
the weighted mean effect size under a targeted alpha level (0.05). The result showed that I 
needed 4,102 studies with a mean effect of 0.5 to nullify the effect. Besides, I adopted Orwin 
approach, which enabled me to determine how many missing studies would bring the overall 
effect to a specified level other than zero so that I could select a value as the threshold to address 
the substantive significance (Borenstein et al., 2011). The Orwin approaches showed that I 
needed 32 studies that would bring the overall (mean) effect size on the 0.84. Combined with 
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two methods and previous analyses, I should not be too concerned regarding publication bias in 
the current meta-analysis as I would need a large number of studies to make the effect trivial.  
Report multiple outcomes for summary effect. In the reviewed studies, sometimes the 
authors reported more than one effect sizes to represent the impact of intervention. For instance, 
the author(s) might reported the vocabulary test scores on both expressive vocabulary and 
receptive vocabulary (e.g., Coyne et al., 2010; Messier & Wood, 2015), some might report the 
vocabulary on both standardized and customized assessment (e.g., Fricke, Bowyer‐Crane, Haley, 
Hulme, & Snowling, 2013; Loftus et al., 2010). If the study treated different outcome results 
separately, I would ignore the correlation between two results that cause bias (Borenstein et al., 
2011). Therefore, to code the summary effect size within one study considering multiple 
outcomes, I would take the correlation between customized assessment and standardized 
assessment into variance calculation; this process would also apply to combine the results for 
both receptive vocabulary test and expressive vocabulary test. Based on a recent study (Wise, 
Sevcik, Morris, Lovett, & Wolf, 2007), the receptive vocabulary and expressive vocabulary are 
independently related to pre-literacy skills, I would take it as the reference and regard the 
correlation coefficient r as 0 into current analysis when I computed the variance for the reviewed 
study. For customized and standardized assessment, since two assessments system might adopt 
different testing scales, I would also regard the correlation as 0 into computation. To calculate 
the effect sizes, I would extract the mean of the effect size as the final effect size for the 
reviewed study. For the delayed test results, the study would report it separately.  
Research Question 2. How were the characteristics of the study (i.e., study duration, 
measurement outcome, participants’ demographic backgrounds, participants’ grade, and 
existence of themes) associated with participants’ learning outcomes?  
 62 
Moderator analyses. In the reviewed studies, although the individual effect sizes were 
different, these results might be systematically associated with specific study characteristics such 
as intervention types, participants’ status, or the measurement mechanism. Therefore, study 
characteristics were coded as moderator variables to explore how these associations were shown 
in a quantitative context. To explore the second research question, I adopted meta-regression in 
moderator analyses to detect associations between study characteristics and participants’ learning 
outcomes (i.e., effect sizes). There were six major study variables coded: (a) study duration, (b) 
intervention type (i.e., implicit instruction, explicit instruction, or both), (c) measurement 
outcome (i.e., standardized assessment, customized assessment, or both), (d) participants’ status 
(i.e., having language delays including ELL, children with disabilities, low-SES, at risk of 
language delay/below average, or mixed), (e) participants’ grade (e.g., preschool, kindergarten, 
or first grade), and (f) whether or not the intervention taught students vocabulary based on 
specific themes or topics. To detect the variance explained by the moderators, I adopted a fixed 
effect model to combine those subgroups. The results of each coded variable in moderator 
analysis and related significances and comparisons would be reported and interpreted.  
To compare the mean effect size for different subgroups of study, in the current analysis, 
I used a pooled estimate of the true between-studies differences 𝜏2. First, based on current 
analysis context, I assumed that the dispersion within subgroups between the studies was the 
same, also, I wanted to guarantee the precision under the limited numbers of studies within one 
subgroup, the pooled estimate for 𝜏2 would be more appropriate to be adopted. After getting the 
estimated between-studies variance, the weight would be assigned within each subgroup, thus the 
mean effect size within each subgroup would be computed. To compare the differences between 
subgroups, I would adopt a Q-test based on the analysis of variance to report the results. In 
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addition, if there existed significances among the subgroups in the omnibus test, to control the 
type I error, I adopted Bonferroni p value correction to process the pairwise comparisons.  
Research Question 3. Was the intervention efficient enough to narrow the gap between 
children with (or at risk of) language delays and their typically developing peers?  
To explore this research question, the analysis goal in this section was shifted from 
analyzing the mean effect size across reviewed studies to compare the effect sizes in different 
subgroups (children with versus without language delays). First, I would regard the subgroup 
(participants with and without language delays) as the analysis unit to code the learning outcome. 
In this way, I would treat the participants with and without language delays separately as 
separate studies. Once coded the participants separately across reviewed studies, I would 
compare the summary effect between the two-major populations with related variance analysis to 
quantify the gap. For the studies that did not specify the learning outcome between children with 
and without language delays, I would exclude them for this analysis. In total, there were 7 
studies that provided information on different participants’ learning outcomes in both experiment 
and control groups.  
 Based on the technique above, I would explore how the vocabulary intervention 
improved children’s learning differently. Through analyzing the magnitude of the learning 
difference between subgroups, I would also conduct analyses on how the reviewed studies 
designed the intervention to boost children’s vocabulary learning and how they applied different 
models and analytical techniques to address this issue. The two stages of analyses intended to go 
in depth to capture the gap narrowing status in the vocabulary intervention to inspire future 





Summary of the Studies 
In summary, there were 31 studies met the requirements with 159 effect sizes that were 
vocabulary interventions for children from preschool to first grade, reporting learning outcomes 
of the participants (see Table 3.1). In total, there were 4122 participants (Nexperiment group = 1866, 
Ncontrol group = 1575, Nwithin-subject = 681) in the reviewed research. Of these studies, the largest 
sample size was 699 preschoolers (Zucker, 2013) while the smallest sample size was 22 children 
(Lugo-Neris et al., 2010). There were 5 (16 %) studies targeting first graders’ learning, 9 studies 
were supporting kindergarteners’ word learning, two studies cover a wide age range (pre-k to 
first grade) of participants, and the rest of 15 studies were focusing on children before 
kindergarten. Within the reviewed studies, the participants had various backgrounds based on the 
demographic information or screening language assessment. Specifically, all the studies included 
children with (or at risk of) language delay. There were 11 studies involving children with risk of 
language delay due to pre-intervention assessment, state assessment, or other resources, 4 studies 
involving children with language delay majorly because they were ELLs, 10 studies involving 
children who were from low-SES backgrounds that were identified as a factor associated with 
language delays, 2 studies targeting children with learning disabilities, and 3 studies involving 
children with mixed backgrounds associating with language delays.  
For the intervention characteristics, the information from several perspectives was 
synthesized. There were 9 studies mainly adopted implicit instruction to scaffold children with 
targeted vocabulary word, whereas 11 studies adopted explicit instruction to teach children with 
targeted words, and 11 studies combined both methods into teaching. For intervention session, 
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the average duration of the interventions was approximately 10 weeks (M = 9.52, SD = 7.80). 
The longest intervention was 30 weeks (Fricke et al., 2013), and the shortest interventions were 
one week (Coyne et al., 2007; Hassinger-Das et al. 2016; Loftus-Rattan et al. 2016; Maynard, 
Pullen, & Coyne, 2010; Messier et al., 2015; Tuckwiller et al., 2010).  There were 17 studies 
provided certain “topic” or “unit” to design vocabulary instruction and those vocabulary words 
were taught within specific theme or context.  
There were 22 studies (70.97%) adopted both customized (researcher-developed) 
assessment and standardized assessment to measure participants’ learning outcome, and the rest 
of them adopted only customized assessment in the research. There were 10 studies (32.25%) 
had post-intervention follow-ups to evaluate the maintenance of the interventions. In addition, 22 
studies not only measured targeted words, but also tested the intervention’s “transferred” effect 
on participants’ listening comprehension and other literacy skills (e.g., Coyne, McCoach, & 
Kapp, 2007; Loftus et al., 2010; Vadasy, Nelson, & Sanders, 2013). For the research design, 
there were, in general, three types of research design in the reviewed studies. 5 studies were 
adopted with quasi-experimental design, 11 studies were within-subject design, and 15 studies 
were random control trial (RCT) experimental design. Within the studies that were categorized 
as RCT designs, some studies used Fixed Effect or Blocking techniques to control the 
heterogeneity within certain unit but randomly assigned the unit to intervention group such as 
classroom and school, they were also coded as RCT in current review. For detailed information 
of each study, see Table 3.1.  
The reliability of coding the summary of studies reached to 90% between the author and 
one research assistant. For the item that did not reach the agreement, the author and the research 
assistant rechecked the article and resolved the disagreement. In addition, I detected if there was 
 66 
statistically significant variation among reviewed studies. The heterogeneity test indicated that 
there were significant differences among the studies Q= 371.72, p < .0001, I2 = .82, which meant 
that reviewed studies did not share the common effect size.  
Research Question 1: The Effectiveness of the Vocabulary Interventions 
       To explore the first research question that if the reviewed interventions were effective in 
average, I calculated the overall effect size based on random effect model in R programming. 
The results indicated that those vocabulary interventions were effective to improve young 
children’s vocabulary growth including both children with (or at risk of) language delays and 
their typically developing peers. In general, the reviewed vocabulary interventions were 
moderately effective in improving participants’ vocabulary development. The overall effect size 
was g = 0.71, SE = .11, p<0.001 (see Figure 4.1), which demonstrated that, on average, the 
participants who were in intervention groups performed 0.71 standard deviation higher on 
vocabulary measures than the participants in the control groups after the intervention. For the 
participants who were in pre- and post- within-subject design, the results could be interpreted as 
that those children, compared to how they performed before the intervention, performed 0.71 
standard deviation higher on vocabulary measurement after receiving the intervention. The 
overall effect size was similar to the analysis conducted by Marulis and Neuman (2010) (g = 
0.88) with a smaller effect. 
 In addition, given the prediction interval, the result showed that 95% of cases the true 
effect in the vocabulary intervention for these children fell into a range between 0.59 and 0.81. In 
addition, I calculated the maintaining effect for the studies that included the delayed test, the 
mean delayed effect size was (g = 0.72, p < 0.001) (see Figure 4.2), which was smaller than the 
immediately impact of all these studies (g = 0.84, p < 0.001) (see Figure 4.3).  
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Figure 4.1.  
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Research Question 2. The Association Between the Characteristics of the Study and 
Participants’ Learning Outcome 
Participants backgrounds. To explore the second research question, I conducted a 
series of moderator analyses. First, I explored the association between participants’ grades and 
the effect sizes. The results showed that the reviewed interventions across different grades all led 
to the significant intervention effect (see Table 4.1). In particular, on average, the effect sizes 
were largest for studies with participants who were kindergartners (g = 1.15, SE = 0.21, 𝐶𝐼95 = 
0.71, 1.59) and the effect sizes were smallest shown on the participants who were in preschool (g 
= 0.70, SE = 0.16, 𝐶𝐼95 = 0.38, 1.03). However, participants’ grade did not moderate the effect 
size of vocabulary interventions (Q = 1.43, p > 0.05).  
In addition, I detected the associations between participants’ backgrounds and vocabulary 
learning outcome. I coded participants’ status into 4 subgroups: (a) children who were at risk of 
language delay, (b) children who had language delay, largely due to the fact that they were 
English Language Learners, (c) children who were from low-SES families, (d) children who 
were having language delays in the studies due to various reasons. The result indicated that there 
was no significant difference in effect size among these groups (Q = 1.22, p = 0.32), which 
meant that the participants’ backgrounds did not moderated in effect sizes in the reviewed studies. 
However, except for the studies whose participants with language delays were coded as ELLs, 
the instructions were statistically significant on word learning (see Table 4.1). The effectiveness 
of the vocabulary instructions including participants who were identified as at risk of language 
delays were the largest (g = 1.20, SE = 0.19, 𝐶𝐼95 = 0.79, 1.57) and the effectiveness of the 
instruction on participants who were ELLs has the smallest effect size on average (g = 0.57, SE = 
0.28, 𝐶𝐼95 = 0.00, 1.13), see Table 4.1.  
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Intervention characteristics. To analyze the association between instruction duration 
and effect size, I adopted two ways of scaling to explore it. First, based on the previous meta-
analysis (Marulis & Neuman, 2010), the finding indicated that there was no statistically 
significant difference in learning outcome between the instructions conducted more than 42 days 
versus less than 42 days. Therefore, I coded this variable as a dichotomous variable based on the 
median (8 weeks, 56 days) of duration to explore if there was difference in the current analysis. 
The result indicated that there were no significant differences between the studies that with 
duration of either longer (g = 0.71, SE = 0.16, 𝐶𝐼95 = 0.39, 1.04) or shorter (g = 1.05, SE = 0.15, 
𝐶𝐼95 = 0.74, 1.36) than 8 weeks. In addition, I converted this duration variable into four different 
intervals to explore the association. The result still showed that the duration of intervention was 
not significantly moderating on effect size (Q =4.99, I2 =85.30, p>0.05), see Table 4.2. However, 
based on the estimations under each interval, the shortest intervention interval (1-3 weeks) led to 
larger learning impact compared to the intervention conducted within longer time (g = 1.54, SE = 
0.20, 𝐶𝐼95 = 1.13, 1.96). For the other three time intervals, the magnitudes of learning impact 
were various, see Table 4.2. 
For the instruction types, results indicated that the instruction types were significantly 
moderated on effect size (Q = 6.70, p < 0.05). Also, all three types of instruction (explicit, 
implicit, and combined) led to significant intervention effect (see Table 4.3).  On average, the 
studies adopted explicit instructions have the largest impact on participants’ word learning (g = 
1.15, SE = 0.17, 𝐶𝐼95 = 0.80, 1.50), and the effect size of studies with implicit instructions were 
the smallest (g = 0.51, SE = 0.19, 𝐶𝐼95 = 0.11, 0.91). Since there was a significant main effect on 
moderator analysis, I also conducted a post-hoc analysis to compare the extent of effectiveness 
among the three types of instructions. The result showed that the interventions with explicit 
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instruction led to statistically larger effect size compared with the other two types of instruction 
(p < 0.016) and there was no statistically significant difference under pairwise comparison.  
From the perspective of word selection, results showed that instructions adopting certain 
thematic units of targeted words significantly moderated with effect size (Q = 1.81, p < .00). 
Though the interventions were both significantly effective on instruction (p < 0.001), the mean 
effect sizes for the vocabulary interventions with theme units were significantly larger (g = 1.09, 
SE = 0.14) than the instructions without thematic unit’s design for target words (g = 0.78, SE = 
0.18), see Table 4.5.  
Assessment. For the reviewed studies’ measurement system, the results revealed that 
there was significant moderation on effect size (Q = 8.52, p < 0.05). Also, the customized 
assessment and the combined assessment method led to significant effective learning outcome 
after intervention (see Table 4.4). Respectively, the effect sizes were larger, on average, for the 
studies only adopted customized assessment (researcher-developed) (g = 1.34, SE = 0.18) 
compared to the studies adopted both standardized and customized assessment (g = 0.70, SE = 
0.11).  
Research design. I also explored the association between research design and effect sizes 
through moderator analysis. The results indicated that research design did not significantly 
moderate effect size (Q = 4.71, p = 0.09) but all three types of research designs in reviewed 
studies led to significant effectiveness (See Table 4.6). The mean effect size estimate among the 
studies conducted through within-subject design was the largest (g = 1.20, SE = 0.19). The mean 
effect size estimate on RCT was small compared with the other two research designs (g = 0.68, 
SE = 0.15).  
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Research Question 3.  If the interventions were efficient enough to narrow the gap between 
children with (or at risk of) language delays and their typically developing peers. 
In order to explore how the interventions narrowed the vocabulary gap, first, I conducted 
a random effect based separate meta-analysis to detect how the interventions impacted children’s 
word-learning between children who were labeled as “with (or at risk of) language delays” and 
their typical peers. Since I extracted the learning outcome based on participants’ background, I 
regarded the results separately based on groups within one study. There were 7 studies specified 
participants’ learning results given participants’ backgrounds. Therefore, I synthesized data from 
them and compared their learning outcome again. The results showed that the mean effect size 
for children with (or at risk of) language delays gained more from vocabulary learning compared 
to their typical peers. The effect size of the interventions for these children was g = 0.68 while 
their typically developing peers gained the vocabulary knowledge with the mean effect size of g 
= 0.67 (see Figure 4.4 and Figure 4.5). Based on these results, the interventions for these seven 
studies did not show that the instruction had significantly stronger impact for children with (or at 
risk of) delays compared to their peers.  
In addition to these 7 studies specified the learning outcomes and reported respectively 
between the children with and without language delays, other reviewed studies also addressed 
vocabulary gap and aimed to narrow the gap through different types of experimental design and 
research foci. For instance, there were several studies that only included children with language 
delays, which aimed at boosting their word learning (e.g., Messier et al., 2015; Vadacy et al., 
2015). Through designing the intervention, the researchers quantified the learning outcomes 
either through comparing the differences between the control and intervention groups or between 
pre-intervention and post-intervention among participants.  
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Figure 4.4.  
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Figure 4.5. 

















 Matthew Effect was firstly addressed and described in the context of achievement gap 
between strong and struggling readers by Stanovich (1986), later, this notable issue was studied 
and addressed in vocabulary knowledge among children (Biemiller & Slonim, 2001; Hart & 
Risley, 1995). As an important language property, vocabulary support people to communicate 
verbally and process the information in print. Early growth in word learning profoundly 
associates with children’s future ability to learn to read (through transferring phonological 
resources into orthographic information in reading) and the skills to read to learn (adopting 
vocabulary knowledge to process information in learning). The empirical evidences have been 
demonstrating that children who were left behind in vocabulary learning would more likely 
perform worse in their future literacy development and academic achievement (Bryant et al., 
2003; Catts et al., 2005; Coyne et al., 2007; Fien et al., 2011; Paul et al., 2013).  
In both general education and special education fields, narrowing the vocabulary gap has 
been an imperative focus for many educators and researchers, and providing evidence-based high 
quality vocabulary interventions at the early time is critical to prevent the Matthew Effect and to 
support children’s learning success in their future development. However, there were not enough 
emphasis on how to provide high quality intervention to boost young children’s word-learning 
efficiently so it could narrow down the gap among children (Crevecoeur et al., 2014; Marulis & 
Neuman, 2010; National Early Literacy Panel, 2008; National Reading Panel, 2000), and the 
ability to detect the efficiency of vocabulary intervention in the field is “grossly undernourished, 
both in its theoretical and practical aspects” (Pearson et al., 2007, p. 282).  
 77 
Therefore, it was imperative to approach a better understanding regarding how the 
previous vocabulary intervention studies made impacts on not only children’s word learning, but 
also gap narrowing so that we could improve the efficiency of instruction, especially targeting on 
children who were left behind by their peers at an early age due to different factors such as 
(dis)ability status, language background, and socioeconomic status. In addition, through this 
analysis, we could explore some insights on how to better evaluate children's learning differently 
within the same instruction so it provides high quality and differentiated instructions that not 
only targeting on effectiveness, but also on efficiency.  
  The purpose of this dissertation was to conduct a comprehensive quantitative review of 
existing vocabulary intervention studies to synthesize the information on the “effectiveness” of 
the intervention, that is, whether the intervention significantly improved participants’ learning in 
the learning process. More importantly, the study investigated if the intervention could accelerate 
and boost learners’ learning to narrow the gap between children who were left behind in 
vocabulary learning and their typical peers, as we described, “efficiency”. Through analyzing 
how the reviewed studies measured “efficiency” issue in their study, I also expected to provide a 
clearer schema in the field regarding vocabulary instruction practice, future directions in 
vocabulary interventions design, and measurement for young children, especially for those who 
were left behind in developing the gap.  
 This meta-analysis was aimed and organized to explore three research questions: (1) 
Were vocabulary interventions effective in improving young children’s language development, 
including children with (or at risk of) language delays?  (2) How were characteristics of study 
(i.e., study duration, measurement outcome, participants’ demographic backgrounds, participants’ 
grade, and existence of themes) associated with participants’ learning outcome?  (3) Was the 
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intervention efficient enough to narrow the gap between children with (or at risk of) language 
delays and their typically developing peers? How the reviewed studies designed intervention to 
capture the gap narrowing? 
 In general, the results of the analyses showed that vocabulary interventions were 
moderately effective to improve participants’ vocabulary development, including children with 
special needs or who were at risk of language delays (g = .71, SE = .11, p< .001). With regards to 
the association between the characteristics of the study and participants’ learning outcomes, this 
meta-analysis identified no significant difference among interventions on children with different 
backgrounds, instruction durations, or research designs. However, the results indicated that there 
were significant differences on learning outcome based on different types of instructions, word 
selection methods, and assessment types. Last, there was no statistically significant evidence 
showing that the instructions improved children’s word learning differently between children 
with and without language delay for gap narrowing, but certain reviewed studies did provide 
inspirations on how to design and deliver the instructions to measure and boost children’s word 
learning under the emphasis of gap narrowing. For the next part of this chapter, the results of 
each research questions will be further discussed and analyzed, followed by the study limitations. 
Finally, the education implications grounded from current analysis will be addressed and the 
future research directions on this topic will be presented as well.  
Summary of the Results 
 Research Question 1. In this study, the result showed that the overall effect size for 
reviewed vocabulary instructions were moderately effective under the random effect model, 
means that on average, the participants in instructions group (or the participants after the 
intervention in within-subject design) performed 0.71 standard deviation higher than the 
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participants in controlled group (or the participants before the intervention in within-subject 
design). Though this magnitude was different from the previous meta-analyses on this topic 
(Elleman et al., 2009, Mol et al., 2009; Stahl & Fairbanks, 1986), and was smaller than the latest 
meta-analysis g = 0.88 conducted by Marulis and Neuman (2010) as well, the result did support 
and highlight that all those instructions had moderate impact on children’s word learning, which 
reinforced the effectiveness of these instructions given the empirical evidence.  
Meanwhile, the differences in findings across those meta-analyses might due to different 
factors such as selection criteria and analytical foci. The current study embraced more research 
for children with disabilities and the included studies had to be vocabulary instructions that 
evaluated in vocabulary learning, while other studies might focus on the interactive reading 
activities or only measure the effectiveness of the vocabulary instruction on reading 
comprehension. Therefore, the overall effect size was different and was also smaller than 0.88 
under this more conservative selection procedure. Also, the current study only included the 
interventions that targeted on young children, which might lead to different effect size range 
compared to the previous work such as Mol and colleagues (2009) focused on dialogical 
activities on vocabulary, and the research conducted by Elleman and colleagues (2009) and Stahl 
& Fairbanks (1986) targeted on wider age range of participants with focus on reading 
comprehension.  
In addition, the results from research question 1 on instruction maintenance also 
demonstrated that there was fading effect of vocabulary instruction over time. For the reviewed 
studies that conducted delayed posttest, the overall effect size (g = 0.72) was about 1 standard 
deviation smaller than the post-intervention test (g = 0.84). This difference between the right-
after-intervention assessment and the delayed assessment in word learning also appeared in 
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previous meta-analyses, which should bring more awareness in future instructions on how to 
better support children’s long term word learning continuously and how to monitor children’s 
continuous vocabulary accumulation after the instruction.  
Research Question 2. To explore the associations between learning outcome and study 
characteristics, I conducted a series of moderator analyses to approach the second research 
question. For participants’ backgrounds, results showed that there were no statistically 
significant differences in learning outcomes across participants’ grades and participants’ 
backgrounds. This result aligned with the findings from the previous meta-analyses (e.g., 
Elleman et al., 2009; Marulis & Numan, 2010; Mol et al., 2009) that participants’ grade did not 
moderate on learning outcome. Since the current study adopted a different perspective to code 
the participants’ backgrounds, and there was no study that only included children without 
language delays, which was different from the previous coding perspective. The results in the 
current analysis emphasized more on how different backgrounds associated with learning 
outcomes under the assumption of including the children who were having language delays. 
From this perspective, there still demonstrated a moderate effect on children’s word learning, 
which reinforced the importance of high-quality vocabulary instruction at an early age. Though 
the differences of learning outcome across participants’ backgrounds were not statistically 
significant, the results indicated that participants who were identified as at risk of language 
delays due to pre-screening test gained more learning versus participants who were from low-
SES background or who were ELLs. This result aligned with the previous meta-analysis (Marulis 
& Numan, 2010) that children who were from low-SES background significantly 
underperformed in vocabulary learning compared to their peers.   
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However, interpretation in this part should be cautious since there might face with 
confounding factors when coding participants’ backgrounds. In some reviewed studies, the 
authors specifically presented the background while some categorized all participants into “at 
risk” identification. The studies that coded with the background of at risk or low-SES might also 
include the participants that faced with all those difficulties simultaneously.  
For participants’ grades, the results showed that children who were in preschool gained 
smallest learning outcome while the kindergarteners and first graders gained about 50% more 
than younger children. Connecting these findings with the review analysis conducted by the 
National Reading Panel (2000) and National Early Literacy Panel (2008), though the younger 
children gained less compared to older children, the result should not be interpreted as that those 
instructions were not beneficial for young children. These results might be due to different foci 
on instructional delivery, children’s cognitive development, and educational settings. For 
younger children, incidental word exposure in implicit instruction is a dominant instruction type 
used in teaching setting as it is more appropriate to scaffold young children’s learning and 
developmental stage; children who were at an older age were offered with more formal 
instructions and reinforcement in educational settings, so that their learning outcome could be 
more directly reflected on their performance in vocabulary assessment (Beck & Mckeown, 2007; 
Mol et al., 2009; National Reading Panel, 2000; Suskind et al., 2016). On the other side, older 
children had more awareness of new words through their own reading and learning process 
(National Reading Panel, 2000) compared to younger children, which might also lead to this 
achievement difference across ages.  
For instruction type, the findings indicated that explicit instruction had the strongest 
impact on children’s word learning (g = 1.15, SE = 0.17, CI95 = 0.80, 1.5) compared to the 
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implicit instruction ((g = 0.51, SE = 0.19, CI95 = 0.11, 0.91) and combined instruction (g = 0.93, 
SE = 0.19, CI95 = 0.55, 1.32). Aligned with the previous meta-analysis conducted by Marulis and 
Neuman (2010) and the synthesis in National Reading Panel (2000) and National Early Literacy 
Panel (2008), the results of the current study showed that explicit instruction outperformed the 
other types of instructions. Meanwhile, explicit instruction has been consistently emphasized and 
demonstrated its effectiveness in special education to boost children’s literacy skills (e.g., Coyne 
et al., 2007, Robin, Frede, & Barnett, 2006; Silverman & Hines, 2009; Paul & Wang, 2011).  The 
studies also found that the lower achieving readers gained less vocabulary learning through 
incidental learning or implicit instruction (Biemiller, 1999).  The findings of the current meta-
analysis on children with language delays suggested that explicit instruction appear to be the 
strongest instruction type to affect their learning, which reinforced the previous suggestions in 
special education that we should provide explicit instruction when introducing those students 
with new words to strengthen their gain.  
For intervention duration, the results aligned with the previous meta-analysis’ findings, 
that is, the instruction duration did not significantly moderate with effect size but the shorter 
duration of instruction (less than 8 weeks) led to larger effect size compared with long-term 
intervention. However, this finding should not be interpreted as that instruction duration was 
negatively associated with learning outcome as there were more factors involved in instruction 
intensity such as session frequency, dosage (numbers of words taught and unit instruction time). 
Vocabulary intervention studies should provide more detailed information in fidelity to support 
future analysis in this domain. At the same time, the instruction duration and intensity were 
strongly associated with the targeted words taught and curriculum design, but there was little 
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information regarding this exploration based on the current review, therefore, that information 
should be a critical research direction in vocabulary intervention studies.  
In terms of word selection, the current meta-analysis firstly coded “Theme” as one 
variable to detect if teaching words based on certain topic or unit would be more effective. The 
result indicated that this factor significantly moderated with participants’ learning outcome. The 
overall effect size in instructions that adopted certain topic to teach word (g = 1.09. SE = 0.14, 
CI95 = 0.73, 1.43) was significantly larger than the learning outcome within the studies without 
unit design (g = 0.78. SE = 0.18, CI95 = 0.50, 1.06). This finding reinforced the suggestions 
addressed by the scholars who designed vocabulary curriculum based on topic (e.g., Fien et al., 
2011; Nelson et al., 2011; Neuman et al., 2011; Spycher et al., 2009).  
In addition, the current analysis detected significant differences in effect sizes between 
the test results in combined assessment (standardized assessment and customized assessment) 
and customized assessment. This result aligned with the previous findings in both the National 
Reading Panel synthesis (2000) and the latest meta-analyses (Marulis & Neuman, 2010). 
Customized assessment is more sensitive to participants’ immediate learning outcome while the 
standardized assessment could be adopted with customized assessment to capture the global 
word knowledge of participants as a comprehensive reference. Though the test results were 
larger in customized assessment, it would be beneficial that the researchers combine both types 
of assessments to evaluate learning outcome from both perspectives of direct impact and general 
impact to capture children’s word learning breadth and depth (National Early Literacy Panel, 
2008). Furthermore, while reviewing the selected studies, I noticed that there lacked certain 
justifications on assessment selection process. Since the vocabulary words we taught and the 
words we measured would directly affect our rationale on children’s learning outcome and 
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construction validity, future researchers should provide more thorough information on this 
process to strengthen the fidelity and construct validity of a study.  
For the research design section, the results indicated that the decision on research design 
did not moderate with effect size though the overall effect size conducted with within-subject 
design was larger than the effect size in RCT. Though within-subject design could reduce the 
variance from the differences among participants between groups, it is infeasible to draw a 
conclusion from this finding that the instructions in within-subject design had a stronger impact 
on children’s word-learning. The different learning outcomes across different research designs 
might be majorly due to the heterogeneity of reviewed studies as each study was operated 
differently with different foci. From the perspective of study quality, RCT as the gold standard 
research type has the strongest power to avoid threats to internal validity with the most rigorous 
research conduction. The average effect size in RCT in the current analysis was smallest 
compared to the other two types of research (g= 0.68), but was closest to the overall effect size. 
This might reflect that the RCT design provided the results on learning outcome with relatively 
smaller bias compared to the other types of research design. In addition, the moderator analysis 
on research design did provide insights on how the researchers applied different analytical 
methodologies to capture participants’ learning especially on gap narrowing, which would be 
specifically discussed under the summary of research question 3.  
Research Question 3. One major goal of the current study was to explore if instructions 
in the reviewed studies were efficient to narrow the vocabulary gap between children with and 
without language delays. The result from the third research question indicated that there was no 
significant difference in learning gain between children who were having language delays and 
children who were not. Though I adopted a different approach to explore this research question, 
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which coded the learning results separately to participants given the backgrounds, the result still 
aligned with the previous meta-analysis that there was no significant evidence demonstrating that 
the instructions narrowed or closed the vocabulary gap efficiently in general. This finding helped 
the understanding on how the reviewed instructions improved children’s learning differently 
between children who were having language delays versus who were not. This method also 
provided an applicable method to evaluate it through extracting the learning results separately 
from the reviewed studies. There were only 7 studies that specifically presented learning 
outcome for children with and without language delays, with this small sample size, we might 
only take this result as a descriptive summary rather than making any causal inference. For the 
studies that lacked the information regarding participants’ performances under each language 
status, there might be evidence showing that the instruction could boost children’s learning to 
narrow the gap, there needs more information to investigate this problem in the future. 
Interestingly, if we took a closer comparison between Figure 4.4 and Figure 4.5, there were some 
studies that the participants who were having language delays gained more compared to their 
peers (e.g., Baker et al., Loftus et al., 2010, Silverman & Hines, 2009). The variations across 
those 7 studies might be due to participants’ language status, experimentations, and also the 
different instruction operation.  
Implications 
The current meta-analysis would contribute to future teaching practice and research. 
From the perspective of teaching practice, first, this meta-analysis approached a better and 
deeper understanding on how the previous vocabulary interventions supported young children’s 
word- learning in general. Through embracing all the studies with children having language 
delays, the results demonstrated the promising effectiveness of the instruction regardless their 
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research design or participants’ background. In addition, the moderator analyses reinforced 
certain association between children’s learning outcome and instruction characteristics such as 
instruction type, taught word presentation, instruction duration, and assessment type, although 
some of the results were not statistically significant. In addition, the results also inspired the field 
to think how to compensate certain needs in teaching context. For instance, the effect size in 
learning outcome for children with younger age was smaller than the instruction for older 
children. This could provide us a direction to scrutinize how and why the instructions for 
younger children differ from the teaching of older children. As the findings suggested that the 
kindergarteners gained most compared to the younger children, instruction deliverers for younger 
age (preschoolers) might need to consider adopting some formal instruction or tiered instruction 
in teaching to strengthen the learning in addition to the interactive-oriented learning activities. 
These strategies might be also applicable to benefit younger children who were at the age of 
transition from pre-k to kindergarten.  
In addition, though the moderator analyses should not be interpreted for causal 
relationship between participants’ learning outcome and study characteristics, still, those factors 
inspired and reinforced some teaching strategies in practice. Specifically, the current analysis 
demonstrated that taught words delivery was an important factor associated with children’s 
learning gain. If they learnt words based on certain topic or themes, the children performed better. 
This finding aligned with the suggestions given by previous scholars (e.g., National Reading 
Panel, 2000), which helped students map word meaning and connect working memory 
effectively into learning. This finding also should be accounted for future curriculum design and 
teaching practice that we should provide more structured lessons or theme facilitations to teach 
targeted words within context. Another finding that should raise practitioners’ attention was that 
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explicit instruction demonstrated the strongest impact on children’s word-learning. This may also 
guide future teaching practitioners to combine more explicit instructions into incidental exposure 
or interactive reading activities (Mendelsohn et al., 2001; Mol et al., 2009; Neuman et al., 2013). 
Meanwhile, explicit instruction has been consistently emphasized and applied in special 
education field such as the RTI (response to intervention) theory. This would also inspire the 
teachers and researchers to develop tiered instruction for gap narrowing.  
In addition to the implication on teaching practice from the current study, there were 
implications on conducting research in vocabulary intervention. First, in order to capture the 
learning gain differently among children, we not only need to compare the differences between 
the treatment and control groups, but also should report the learning gain separately for children 
with and without language delays. Thus, we could better capture both effectiveness and 
efficiency on gap narrowing. Although only 7 out of 31 reviewed studies specified the learning 
outcome and measured this gap change, this meta-analysis still provided possible insights and 
directions on how future vocabulary intervention studies could be designed to evaluate gap 
narrowing. This study also contributed on the evolution of meta-analysis on this topic with 
applied strategies especially in study characteristics coding and gap changing measurement. 
Besides, this is the first meta-analysis using R programming to detect the overall effect sizes and 
related moderator analysis on vocabulary intervention for young children. As a type of open-
source and free statistical programming environment, R has several functional packages available 
to support researchers conducting meta-analyses such as “metafor” (Viechtbauer, 2010), which 
was used in the current study. The package also enabled researchers to customize certain 
operation functions based on the needs of research focus and perspective, which provided the 
degree of freedom for researcher to adjust parameters if needed. Besides, the study conducted by 
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Polanin, Hennessy, and Tanner-Smith (2017) synthesized a comprehensive review in different 
packages in meta-analysis, which could serve as helpful resources in our field. The computation 
procedure in the current study encouraged future researchers to apply this open source system to 
conduct more meta-analyses in vocabulary intervention or special education.  
Limitations 
The current study faced with following limitations that should be aware of in future meta-
analysis on this topic. First, like any meta-analysis, there were certain limitations in article 
selection. I only included publications after 2000 in peer-reviewed journals. This restriction in 
article selection might miss some high-quality vocabulary intervention studies published before 
2000 or some dissertations that did not published in peer-reviewed journals. Also, the sample 
size was relatively small, which might also affect the statistical power of certain significance 
detection under this magnitude of heterogeneity. In addition, when I applied search strategies to 
search the targeted articles on this topic, the way I adopted terminology and combination of 
keywords such as Boolean search in Google Scholar might yield certain bias. Though this is a 
typical limitation discussed within meta-analysis, this limitation might be ameliorated through 
providing more justifications on keyword selection or database resource retrieval to reach a more 
comprehensive search result.  
Also, there might exist confounds in moderator analysis. When I coded the subgroups of 
participants’ statuses, sometimes the original authors of reviewed studies presented unclear 
description in distinguishing “at risk of language delays”, “disabilities”, “low-SES”, and “mixed”. 
Most of the studies categorized children as “at risk of language delays”, as long as the children’s 
scores were lower than the average regardless of their family income, disabilities status, and 
other situations, so there might be overlaps across the subgroups in the analysis. In addition, 
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since there was not a clear description in distinguishing children with special needs or who were 
at risk of language delays and their typically developing peers within either control or treatment 
group, this moderator analysis could produce potential bias too. If future intervention studies 
aimed at narrowing the vocabulary gap, they should present clear demographic information on 
participants especially what factors lead to this language delay status, and the results should be 
presented separately based on their language development status. Thus, the meta-analysis could 
also process moderator analyses under each group of participants based on the factors due to 
language delays to provide a further exploration on how the study characteristics associated with 
learning outcome differently.  
Another concern in the current study is that there was not enough information or 
justification regarding how the researchers selected their targeting words. The vocabulary word 
selection process profoundly affects further effectiveness of vocabulary intervention because the 
degree of complexity of words, frequency of vocabulary used in oral and written language, and 
the meaning of the words would not only affect children’s take-in, but also strongly associate 
with curriculum design and assessment result in vocabulary teaching (Beck & McKeown, 2007; 
National Reading Panel, 2000; Neuman & Dwyer, 2009). Because of the insufficient information 
in reviewed studies, the current analysis failed to build this consideration as a variable into 
analysis. I suggest future researchers provide more information regarding word selection 
procedure with related justifications. For instance, we might want to detect if a certain word 
selection method would benefit children’s learning or which curriculum design would associate 
with this process. Furthermore, with advanced development of text mining techniques and data 
analysis in natural language processing technique, we could collect more information on all the 
targeted words to analyze how the words associate with learning for younger children from the 
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perspectives of word topic, morphology, and word mapping. The meta-analysis on this domain 
might potentially contribute to more specific teaching plan on vocabulary learning.  
Finally, when there were multiple effect sizes in one study while calculating the summary 
effect size, I adopted the traditional way to compute it through averaging the value to get the 
mean and divided by the sum of standard deviation square (Borenstein et al., 2009). However, it 
might not be the most sophisticated method when we questioned the independence of each study. 
Hedges, Tipton, and Johnson (2010) raised a robust variance estimator for calculating effect 
sizes from multiple results in meta-analysis, which did not assume distribution of the effect sizes 
and provided advanced method to compute between studies variance. Future studies might 
consider adopting this algorithm based on certain data distribution in the analysis to reduce more 
bias or error in the calculation.  
Future Directions 
Grounded from the implication, future research directions should be explored from both 
research and teaching aspects. First, in order to provide high quality intervention studies 
targeting gap narrowing, background information and participants’ learning outcome should be 
specified. As most of the reviewed studies suggested, the interventions should be specified and 
intensified to the students who needed most, and provided more detailed information regarding 
why the intervention could strengthen that particular group and what kind of extra emphasis 
should be added for narrowing the gap such as using tiered models of supports and quantifying 
the process (Loftus et al., 2010; Vadacy et al., 2015).  
Second, while reviewing the articles, I delightedly observed the echo of previous 
empirical studies being applied and replicated. The replication of high quality empirical studies 
would help the field spread the benefits of the intervention to a broader population. Accordingly, 
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we need to apply more rigorous analytical strategies to capture participants’ learning and 
measure this gap change. In the reviewed studies, there were some interventions that 
demonstrated its efficiency on boosting children’s learning through multi-tiered instruction 
through focusing on capturing the gap changing and measuring, future studies should implement 
those techniques into a broader population with more replication empirical evidence.  
Third, the current analysis and previous studies (Beck & McKeown, 2007; Biemiller, 
2006; Coyne, McCoach, & Kapp; 2007) all addressed that there was little research focused on 
word selection in vocabulary intervention, future studies should explore more on not only how 
we teach, but also, what to teach. This would also potentially contribute to bridging the 
knowledge gap between what words to teach for gap narrowing. Some of the previous 
intervention studies have demonstrated certain possible ways to select words in vocabulary 
teaching such as the heuristic schema of word selection introduced by Beck and colleagues (2002) 
and the curriculum system Word of Words (Neuman, Dwyer, Koh, & Wright, 2007).  
 Another insight extracted from current analysis was to apply text-mining technique into 
vocabulary word analysis. Development of digital data acquisition and natural language 
processing has enable people explore certain pattern and connection within text to inspire 
decision making in language development. The technique has been applied into online learning, 
teaching assessment, and subject tutoring (D’Mello, Craig, Witherspoon, Mcdaniel, & Graesser, 
2008; Pon-Barry, Schultz, Bratt, Clark, & Peters, 2006). The current analysis, especially for the 
theme coding process, inspired to use this technique in more vocabulary intervention research. If 
we could collect more data on word list that was taught in the intervention, we could explore 
how the topics, units, and word frequency under each session were addressed, and how those 
patterns associated with semantic mapping and children’s learning outcome. This exploration 
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could be an initial but exciting direction for the field to expose both teachers and researchers 
with a new perspective of understanding on word teaching.  
Fourth, though the meta-analyses in vocabulary intervention studies have applied 
moderator analyses to explore the associations between the effectiveness of instruction and study 
characteristics, there need explorations on how certain study characteristics such as instruction 
methods or word selection, moderate with the learning outcome differently between children 
with and without language delays. This direction in future meta-analysis on this topic would 
provide more detailed quantitative analyses on associations between gap narrowing and 
instructional characteristics so that to leverage the teaching strategies.  
In addition, there were several studies being excluded because they applied single subject 
design to capture children’s learning outcome that did not report the effect size as group design 
presented. However, single subject design is a widely-adopted methodology used in intervention 
to support children’s learning especially for the children with disabilities in special education. To 
embrace more children with disabilities under this context, exploring how to combine meta-
analysis with single subject design in vocabulary intervention could be an exciting direction in 
the future. The feasibility and suggestions for meta-analysis on single subject design has been 
applied and discussed (e.g., Cowan, Abel, & Candel, 2017; Rogers& Graham, 2008), and 
applying non-parametric analysis such as Bayesian methods might also be applicable to explore 
in the future. 
The last consideration for future research is that we not only want to measure children’s 
vocabulary gain, but also to see how children could apply their vocabulary knowledge into other 
literacy skills as the “transferred impact” (Fien et al., 2011; Nelson et al., 2011) and how the 
vocabulary gap narrowing associate with other skills. The current study only focused on the 
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vocabulary gap narrowing for young children, future meta-analysis need to investigate how 
vocabulary intervention studies could narrow other literacy skill gap such as reading 
comprehension, verbal expression, and social interaction to explore instructions’ broader impact 
on children’s language development. Gap narrowing is an imperative but challenging issue in 
education across different subject domains, there also needs more interdisciplinary collaboration 
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Summary of the Reviewed Studies 




Instruction Theme Design Assessment Delayed 
Post-Test 
Effect 





Disabilities 21 Explicit Y Quasi-
Experiment 
C N 1.5 
Baker et al. 
2013 
215 first At Risk 19 Combined N RCT C N 0.93 
Coyne et al. 
2007 
31 K At Risk 1 Explicit N Within-
Subject 
C Y 1.43 
Coyne et al. 
2007 
32 K Low-SES 1 Explicit N Within-
Subject 
C Y 1.27 
Coyne et al. 
2010 
124 K ELL 18 Explicit N Quasi-
Experiment 
C+S N 1.71 
Fien et al. 
2011 
106 first Mixed 8 Implicit Y Quasi-
Experiment 
C N 0.67 
Fricke et al. 
2013 
180 Pre-k At Risk 30 Implicit N RCT C+S Y 0.68 
Gonzalez et al. 
2011 
148 Pre-k Low-SES 18 Combined Y RCT C+S N 1.17 
Hadley et al. 
2015 
240 Pre-k Low-SES 8 Combined Y Within-
Subject 
C N 1.22 
Hargrave and 
Se ́ne ćhal. 
2000 
36 Pre-k Low-SES 4 Implicit N Within-
Subject 










Instruction Theme Design Assessment Delayed 
Post-Test 
Effect 
Size    
Hassinger-Das 
et al. 2016 
44 Pre-k At Risk  1 Combined Y RCT C+S N 0.29 
Loftus et al. 
2010 
43 K At Risk 2 Combined N Within-
Subject 
C+S Y 0.46 
Loftus-Rattan et 
al. 2016 
25 Pre-k Low-SES 1 Combined N Within-
Subject 
C+S Y 0.73 
Lugo-Neris et 
al. 2010 
22 Pre-k ELL 4 Implicit N Within-
Subject 
C N 0.46 
Maynard et 
al.2010 
224 First At Risk 1 Explicit 
 
N RCT C Y 0.63 
Messier et 
al.2015 
18 Pre-k Disabilities 1 Combined Y Within-
Subject 
C+S Y 1.08 
Nelson et al. 
2011 
185 K ELL 20 Explicit Y RCT C+S N 0.67 
Neuman et 
al.2011 
178 Pre-k Low-SES 16 Implicit Y Quasi-
Experiment 
C+S N 0.76 
Neuman et 
al.2013 
108 Pre-k Ar Risk 8 Implicit Y Within-
Subject 
C N 1.23 
Neuman et 
al.2015 




125 Pre-k Mixed 12 Combined Y RCT C+S N 0.70 
Puhalla et 
al.2011 
66 First At Risk 9                 Explicit Y Within-
Subject 










Instruction Theme Design Assessment Delayed 
Post-Test 
Effect 
Size    
Silverman et 
al.2013 





ELL 12 Implicit N RCT C+S N 0.61 
Spycher et 
al.2009 
39 K Mixed  5 Explicit Y RCT C+S N 1.19 
Touba et al. 
2018 A 
 Pre-k Low-SES 4 Implicit Y RCT C+S Y 1.34 
Touba et al. 
2018 B 
101 Pre-k Low-SES 4 Implicit Y RCT C+S N 1.6 
Tuckwiller et al. 
2010 
92 K At Risk 1 Combined Y Quasi-
Experiment 
C+S Y 0.33 
Vadacy et al. 
2015 
324 K Mixed 20 Explicit N RCT C+S Y 0.64 
 
Zipoli et al. 
2011 
80 K Low-SES 18 Explicit N Within-
Subject 
C+S N 0.88 
Zucker et al. 
2013 
699 Pre-k At Risk 4 Explicit Y RCT C+S N 0.81 
 
Note. ELL=English Language Learner; C=Costumed Measurement; S=Standardized Measurement; Y=Yes; N=No; K=Kindergarten; 
PreK=Pre-Kindergarten; First=First Grade 
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Table 3.2  
Fail-Safe N Calculation 
  
 Orwin Approach  Rosenberg Approach  
Average Effect Size 0.84 0.68 




















Moderator Analysis on Participants 
      
Characteristics 𝑄𝑚𝑜𝑑𝑒𝑙  𝐼
2 K Estimate  SE     95% CI 
Grade 1.43 89.65     
                   pre-k***   15 0.70 0.16 0.38, 1.03 
     kindergarten***   9 1.15 0.21 0.71, 1.59 
first-grade **   4 1.13 0.16 0.50, 1.77 
                   prek-first*   3 0.79 0.37 0.03, 1.55 
Background 1.22 90.47     
at risk ***   11 1.20 0.19 0.79, 1.57 
                     ELL   5 0.57 0.28 0.00, 1.13 
   low-SES ***   9 0.78 0.20 0.36, 1.20 
 disabilities*   2 1.18 0.46 0.25, 2.10 
                     mixed *   4 0.67 0.31 0.02, 1.31 
*p < .05 
**p< .01 





















Moderator Analysis on Duration 
      
Characteristics 𝑄𝑚𝑜𝑑𝑒𝑙  𝐼
2 K Estimate SE     95% CI 
Duration  2.27 89.85     
                Less than 8 weeks***   14 1.05 0.15 0.74, 1.36 
                    More than 8 weeks ***   17 0.71 0.16 0.39, 1.04 
Duration Interval  4.99 85.3     
 1-3 weeks***   8 1.54 0.20 1.13, 1.96 
   4-6 weeks *** 
 
                   7-12 weeks **                            
                   
























**p < .01 
















Moderator Analysis on Instruction 
      
Characteristics 𝑄𝑚𝑜𝑑𝑒𝑙  𝐼
2 K Estimate SE     95% CI 
Instruction Type 6.70 90.18     
Explicit***   12 1.15 0.17 0.80, 1.50 
                    Implicit*   9 0.51 0.19 0.11, 0.91 
    Combined***   10 0.93 0.19 0.55, 1.32 
Theme 1.81 91.76     
    with Theme ***   19 1.09 0.14 0.73, 1.43 
         without Theme ***   12 0.78 0.18 0.50, 1.06 
*p < .05 

















Moderator analysis on Measurement 
      
Characteristics 𝑄𝑚𝑜𝑑𝑒𝑙  𝐼
2 K Estimate SE     95% CI 
Measurement 8.52 89.60     
     Customized***   9 1.34 0.18 0.98, 1.70 
Customized and Standardized***   21 0.70 0.11 0.47, 0.93 





















Moderator analysis on Research 
      
Characteristics 𝑄𝑚𝑜𝑑𝑒𝑙  𝐼
2 K Estimate SE     95% CI 
Research Design 4.71 91.11     
       RCT***   15 0.68 0.15 0.38, 0.97 
       quasi-experiment*** 
        
       within-subject*** 












***p < .001. 
 
 
 
 
 
 
 
 
 
 
 
 
